SEQUENCE LISTING 

<110> Caimi , Perry G. 

<120> utilization of Starch Products for Biological Production by 
Fermentation 

<130> CL2123 US NA 

<150> 60/405896 
<151> 08-23-2002 

<160> 43 

<170> Patentln version 3.2 

<210> 1 
<211> 1815 
<212> DNA 

<213> Bifidobacterium breve ATCC#15700 
<400> 1 

atgaccgcca acaacctcaa tgacgactgg tggaagcagg ccgtcgttta ccagatttac 60 

ccgcgcagct tcaaggacgt taacggcgac ggcatcggcg acatcgccgg cgttaccgag 120 

aaaatggact acctgaaaaa cctcggcgtg gacgccatct ggctctcccc gttctacccc 180 

tccgatctgg cggacggcgg ctacgacgtg atcgactacc gcaacgtcga cccgcgactg 240 

ggcaccatgg acgacttcga cgccatggcc aaagccgcgc atgaggccgg catcaaggtg 300 

atcgtggaca tcgtgcccaa tcacaccgcc gacaagcacg tgttcttcaa ggaagccctc 360 

gccgccgagc ccggctcccc ggcgcgcgac cgctacatct tccgcgacgg ccgcggcgag 420 

cacggcgaac tgccgcccaa cgactggcag tccttcttcg gcggcccggc ctgggctcgc 480 

gtggccgacg gccagtggta tctgcacctg ttcgacaagg cgcaaccgga cgtcaactgg 540 

aagaacccgg acatccacga ggaattcaag aaaaccctgc gcttctggtc cgaccacggc 600 

accgacggct tccgcatcga cgtggcgcac ggtctggcca aagaccttga atccaagccg 660 

ctggaggagc tcggccgcga atacagcgtg gtcggcgtgc tgaatcacga cttcagccat 720 

ccgctgttcg accgccgcga agtgcacgac atctaccgcg aatggcgcaa ggtgttcaac 780 

gagtacgacc cgccgcgctt tgccgtggcc gaggcgtggg tggtacccga gcaccagcac 840 

ctgtatgcct cgatggatga gctggggcag tccttcaact tcgactttgc gcaggccagc 900 

tggtatgccg atgagttccg cgcagccatc gccgcgggtc tcaaggccgc tgccgaaacc 960 

ggcggttcca ccaccacgtg ggtgatgaac aaccatgacg tgccgcgcag cccctcccgc 1020 

tatggtctac cgcaggtcaa gggcgcgcct taccaccagc tgccgcacga ctggctgctg 1080 

cgcaacggca ccacgtatcc cgaggatcgc gagcttggca cccgccgcgc ccgcgccgcc 1140 

gctttgatgg agctcggcct gcccggcgcc gcctatatct atcagggcga ggagctgggc 1200 

ctgtttgaag tggccgatat tccgtgggat cgactggaag atccgaccgc tttccacacc 1260 

gctcaggcca cgatggacaa gggccgagac ggctgccgcg tgccgattcc gtggaccgct 1320 

gcaaacgaac cgaccttggc tgatttcagc cgcccgatcc cggccgatga cggcaccggc 1380 

gagaaccacg tgccgctgtg cgccgccggc cagttcggca cgggcgcttc cttcggcttc 1440 
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tcgccggcta cgcgcgctga gggcgtgacg ccggccgccg acccgcacct gccgcagccg 1500 

ttgtggttca aggattacgc ggtggacgtg gagcaggccg acccggattc aatgctcgcg 1560 

ctgtatcatg cggcgttggc gattcgtcag gagtcgctga ccgccacgcg tgacaccacc 1620 

gctgagcagg tggatatggg gccggacgtg gtggcctaca cccgcgcggc ggttggtggc 1680 

cgcargt-tra cctcgatcac caacttcggc accqaqccgg tggagctgcc tggaggctcc 1740 

gtcgtgctga cgtccggccc gctgaccccc gacggccagc tccccaccga cacttctgcg 1800 

tgggttatca agtag 1815 

<210> 2 

<211> 604 

<212> PRT 

<213> Bifidobacterium breve atcc#15700 

<400> 2 

Met Thr Ala Asn Asn Leu Asn Asp Asp Trp Trp Lys Gin Ala val Val 
1 5 10 15 

Tyr Gin lie Tyr pro Arg Ser Phe Lys Asp Val Asn Gly Asp Gly lie 
20 25 30 

Gly Asp He Ala Gly val Thr Glu Lys Met Asp Tyr Leu Lys Asn Leu 
35 40 45 

Gly val Asp Ala lie Trp Leu Ser pro Phe Tyr Pro ser Asp Leu Ala 
50 55 60 

Asp Gly Gly Tyr Asp val lie Asp Tyr Arg Asn Val Asp Pro Arg Leu 
65 70 75 80 

Gly Thr Met Asp Asp Phe Asp Ala Met Ala Lys Ala Ala His Glu Ala 
85 90 95 

Gly lie Lys Val lie val Asp He val Pro Asn His Thr Ala Asp Lys 
100 105 110 

His Val Phe Phe Lys Glu Ala Leu Ala Ala Glu Pro Gly Ser Pro Ala 
115 120 125 

Arg Asp Arg Tyr lie Phe Arg Asp Gly Arg Gly Glu His Gly Glu Leu 
130 135 ^ 140 

Pro Pro Asn Asp Trp Gin Ser Phe Phe Gly Gly Pro Ala Trp Ala Arg 
145 150 155 160 

val Ala Asp Gly Gin Trp Tyr Leu His Leu Phe Asp Lys Ala Gin Pro 
165 170 175 

Asp val Asn Trp Lys Asn Pro Asp lie His Glu Glu Phe Lys Lys Thr 
180 185 190 
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Leu Arg Phe Trp Ser Asp His Gly Thr Asp Gly Phe Arg lie Asp val 
195 200 205 

Ala His Gly Leu Ala Lys Asp Leu Glu Ser Lys Pro Leu Glu Glu Leu 
210 215 220 

Gly Arg Glu Tyr ser val val Gly val Leu Asn His Asp Phe ser His 
225 230 235 240 

Pro Leu Phe Asp Arg Arg Glu val His Asp lie Tyr Arg Glu Trp Arg 
245 250 255 

Lys val Phe Asn Glu Tyr Asp Pro Pro Arg Phe Ala val Ala Glu Ala 
260 265 270 

Trp Val val Pro Glu His Gin His Leu Tyr Ala Ser Met Asp Glu Leu 
275 280 285 

Gly Gin Ser Phe Asn Phe Asp Phe Ala Gin Ala Ser Trp Tyr Ala Asp 
290 295 300 

Glu Phe Arg Ala Ala lie Ala Ala Gly Leu Lys Ala Ala Ala Glu Thr 
305 310 315 320 

Gly Gly Ser Thr Thr Thr Trp Val Met Asn Asn His Asp val Pro Arg 
325 330 335 

Ser Pro Ser Arg Tyr Gly Leu Pro Gin val Lys Gly Ala Pro Tyr His 
340 345 350 

Gin Leu Pro His Asp Trp Leu Leu Arg Asn Gly Thr Thr Tyr Pro Glu 
355 360 365 

Asp Arg Glu Leu Gly Thr Arg Arg Ala Arg Ala Ala Ala Leu Met Glu 
370 375 380 

Leu Gly Leu Pro Gly Ala Ala Tyr lie Tyr Gin Gly Glu Glu Leu Gly 
385 390 395 400 

Leu Phe Glu val Ala Asp lie Pro Trp Asp Arg Leu Glu Asp Pro Thr 
405 410 415 

Ala Phe His Thr Ala Gin Ala Thr Met Asp Lys Gly Arg Asp Gly Cys 
420 425 430 

Arg val Pro lie Pro Trp Thr Ala Ala Asn Glu Pro Thr Leu Ala Asp 
435 440 445 

Phe Ser Arg Pro lie Pro Ala Asp Asp Gly Thr Gly Glu Asn His val 
450 455 460 
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Pro Leu cys Ala Ala Gly Gin Phe Gly Thr Gly Ala Ser Phe Gly Phe 
465 470 475 480 



Ser pro Ala Thr Arg Ala Glu Gly val Thr Pro Ala Ala Asp Pro His 

485 490 495 

Leu Pro Gin Pro Leu Trn Phe Lvs Asd Tvr Ala val Asp Val Glu Gin 

500 * 50*5 " 510 

Ala Asp Pro Asp ser Met Leu Ala Leu Tyr His Ala Ala Leu Ala lie 

515 520 525 

Arg Gin Glu Ser Leu Thr Ala Thr Arg Asp Thr Thr Ala Glu Gin val 

530 535 540 

Asp Met Gly Pro Asp val val Ala Tyr Thr Arg Ala Ala val Gly Gly 

545 550 555 560 

Arg Thr Phe Thr Ser lie Thr Asn Phe Gly Thr Glu Pro Val Glu Leu 

565 570 575 

Pro Gly Gly Ser val val Leu Thr ser Gly Pro Leu Thr Pro Asp Gly 



Gin Leu Pro Thr Asp Thr Ser Ala Trp val lie Lys 
595 600 

<210> 3 
<211> 1845 
<212> DNA 

<213> Bifidobacterium breve ATCC#15700 
<400> 3 

atgaataagg agccaacgat gactactttc aaccgcacaa taattcccga cgccattcgc 60 
accaacggag ccacgcccaa cccgtggtgg tcgaacgccg tcgtctacca gatttaccca 120 
cgttccttcc aggacacgaa cggcgatggt ctcggcgacc tgaagggcat cacctcccgc 180 
ctcgactatc tcgccgacct cggcgtggat gtgctgtggc tctctccggt ctacaggtcc 240 
ccgcaagacg acaacggcta cgacatctcc gactaccggg acatcgaccc gctgttcggc 300 
acgcttgacg acatggacga gctgctcgcc gaagcgcaca agcgcggcct caagatcgtg 360 
atggacctgg tggtcaatca cacctctgac gagcacgcgt ggttcgaggc gtcgaaggac 420 
aaggacgacc cgcacgccga ctggtactgg tggcgtcccg cccgccccgg ccacgagccg 480 
ggcacgcccg gcgccgagcc gaatcagtgg ggctcctact tcggcggttc cgcatgggag 540 
tacagcccgg agcgcggcga gtactacctg caccagttct cgaagaagca gcctgatctc 600 
aactgggaga acccggccgt gcgccgtgca gtgtacgaca tgatgaactg gtggctcgat 660 
cgcggcatcg acggcttccg tatggacgtc atcaccctta tctccaagcg caccgacccc 720 
aacggcaggc tccccggcga ggccggttcc gagctgcagg acctgccggt gggggaggag 780 
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ggctactccg 


acccgaatcc 


gttctgtgcg 


gacggccccc 


gtcaggatga attcctggct 


840 


gaaatgcgcc 


gtgaggtatt 


cgaagggcgt 


gacggcttcc 


tgactgtagg cgaggcgcca 


900 


ggcgtcacag 


cccagcgcaa 


cgaatacatc 


accgatccgg 


ccaatggcga gctggatatg 


960 


ctcttcctat 


ttgagcatgt 


tgattttgat 


tgcgaaggta 


ccaagtggaa gccgttgccg 


1020 


ctcgatctgc 


cgaagcttaa 


gagcatcatg 


gccggctatc 


aggccgctgt gcagaacgca 


1080 


ggatgggcca 


gcctattcac 


cggcaaccac 


gatcagccgc 


gcgtggtttc ccgctggggt 


1140 


gacgattcct 


cggaagaggc 


tcgggtccgc 


tcggccaagg 


cccttggcct gatgctgcac 


1200 


ctgcaccgtg 


gtaccccgta 


catctatcag 


ggtgaagaat 


tgggcatgac cgacgcccac 


1260 


ttcactcgtc 


tcgaccagta 


ccgcgacctt 


gaatccctga 


acgcctaccg tcaaagggtc 


1320 


gaagaggcca 


aggtgcagtc 


gcccgaatcc 


atgatggccg 


gtatcgccgc ccgcggtcgt 


1380 


gacaactcac 


gcacaccgat 


gcagtgggat 


ggctccgtct 


acgccggttt caccgcacct 


1440 


gacgcagccg 


ccgagccatg 


gatctccgtg 


aatccgaatc 


atgccgagat caacgccgcc 


1500 


ggcgaattcg 


atgatccgga 


ttcggtgtac 


tccttctaca 


agcggctcat cgcgctgcgc 


1560 


cacgacatgc 


ctgtcgtgga 


ggccggcgac 


tggcatctgc 


tcgacgcgga cgatgcgcat 


1620 


gtgtatgcct 


tcactcgtac 


cctcggtgac 


gagaagttgt 


tggtcgtggt caatatgtcc 


1680 


gggcgaactg 


ttgatttgcc 


tcgcgaatcc 


gccgaactgt 


tggcagtggc cgatggcctt 


1740 


gccgagtcga 


acgtggtgat 


cagcacgtat 


gatgccccgc 


acgctgtgac cgctcttgcc 


1800 


ggccgtgagc 


ttgcaccatg 


ggagggcgtc 


gtcgtcagcc 


tataa 


1845 



<210> 4 
<211> 613 
<212> PRT 

<213> Bifidobacterium breve atcc#15700 
<400> 4 

Met Asn Lys Glu Pro Thr Met Thr Thr Phe Asn Arg Thr lie lie Pro 
15 10 15 

Asp Ala lie Arg Thr Asn Gly Ala Thr Pro Asn Pro Trp Trp ser Asn 
20 25 30 

Ala val val Tyr Gin lie Tyr Pro Arg Ser Phe Gin Asp Thr Asn Gly 
35 40 45 

Asp Gly Leu Gly Asp Leu Lys Gly lie Thr ser Arg Leu Asp Tyr Leu 
50 55 60 

Ala Asp Leu Gly val Asp val Leu Trp Leu ser Pro val Tyr Arg ser 
65 70 75 80 

Pro Gin Asp Asp Asn Gly Tyr Asp lie Ser Asp Tyr Arg Asp lie Asp 
85 90 95 



Pro Leu Phe Gly Thr Leu Asp Asp Met Asp Glu Leu Leu Ala Glu Ala 
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100 



105 



110 



His lvs Arq Gly Leu Lys lie val Met Asp Leu Val val Asn His Thr 
115 120 125 

ser Asp Glu His Ala Trp Phe Glu Ala Ser Lys Asp Lys Asp Asp Pro 
130 135 140 

His Ala Asp Trp Tyr Trp Trp Arg Pro Ala Arg Pro Gly His Glu Pro 
145 150 155 160 

Gly Thr Pro Gly Ala Glu Pro Asn Gin Trp Gly ser Tyr Phe Gly Gly 
165 170 175 

Ser Ala Trp Glu Tyr ser Pro Glu Arg Gly Glu Tyr Tyr Leu His Gin 
180 185 190 

Phe ser Lys Lys Gin Pro Asp Leu Asn Trp Glu Asn Pro Ala val Arg 
195 200 205 

Arq Ala val Tyr Asp Met Met Asn Trp Trp Leu Asp Arg Gly lie Asp 
210 215 220 



Gly Phe Arg Met Asp Val lie Thr Leu lie Ser Lys Arg Thr Asp Pro 



225 



230 



235 



Asn Gly Arg Leu Pro Gly Glu Ala Gly Ser Glu Leu Gin Asp Leu Pro 
245 250 255 

Val Gly Glu Glu Gly Tyr Ser Asp Pro Asn Pro Phe Cys Ala Asp Gly 
260 265 270 

pro Arq Gin Asp Glu Phe Leu Ala Glu Met Arg Arg Glu val Phe Glu 
275 280 285 

Gly Arq Asp Gly Phe Leu Thr val Gly Glu Ala Pro Gly val Thr Ala 
290 295 300 

Gin Arg Asn Glu Tyr lie Thr Asp Pro Ala Asn Gly Glu Leu Asp Met 
305 310 315 320 

Leu Phe Leu Phe Glu His val Asp Phe Asp Cys Glu Gly Thr Lys Trp 
325 330 335 

Lvs Pro Leu Pro Leu Asp Leu Pro Lys Leu Lys ser lie Met Ala Gly 
y 340 345 350 

Tyr Gin Ala Ala val Gin Asn Ala Gly Trp Ala ser Leu Phe Thr Gly 
355 360 365 



Asn His Asp Gin pro Arg val val Ser Arg Trp Gly Asp Asp ser ser 
370 375 380 
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Glu Glu Ala Arg val Arg Ser Ala Lys Ala Leu Gly Leu Met Leu His 
385 390 395 400 

Leu His Arg Gly Thr Pro Tyr lie Tyr Gin Gly Glu Glu Leu Gly Met 
405 410 415 

Thr Asp Ala His Phe Thr Arg Leu Asp Gin Tyr Arg Asp Leu Glu ser 
420 ~ 425 430 

Leu Asn Ala Tyr Arg Gin Arg val Glu Glu Ala Lys Val Gin Ser Pro 
435 440 445 

Glu ser Met Met Ala Gly lie Ala Ala Arg Gly Arg Asp Asn Ser Arg 
450 455 460 

Thr Pro Met Gin Trp Asp Gly Ser Val Tyr Ala Gly Phe Thr Ala Pro 
465 470 475 480 

asp Ala Ala Ala Glu Pro Trp lie Ser val Asn Pro Asn His Ala Glu 
485 490 495 

He Asn Ala Ala Gly Glu Phe Asp Asp Pro Asp Ser val Tyr ser Phe 
500 505 510 

Tyr Lys Arg Leu lie Ala Leu Arg His Asp Met Pro Val val Glu Ala 
515 520 525 

Gly Asp Trp His Leu Leu Asp Ala Asp Asp Ala His val Tyr Ala Phe 
530 535 540 

Thr Arq Thr Leu Gly Asp Glu Lys Leu Leu Val Val val Asn Met Ser 
545 550 555 560 

Gly Arq Thr val Asp Leu Pro Arg Glu Ser Ala Glu Leu Leu Ala val 
565 " 570 575 

Ala Asp Gly Leu Ala Glu Ser Asn val val He ser Thr Tyr Asp Ala 
580 585 590 

pro His Ala val Thr Ala Leu Ala Gly Arg Glu Leu Ala Pro Trp Glu 
595 600 605 

Gly val val val ser 
610 

<210> 5 
<211> 1818 
<212> DNA 

<213> Bifidobacterium breve ATCC#15700 
<400> 5 

atgatgacct ctttcaaccg tgaacccctg cccgacgccg tccgcacgaa tggcgcctcc 
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ccgaacccgt ggtggtcgaa cgccgtcgtc taccagattt acccacgttc cttccaggac 120 

acgaacggcg atggtttcgg agatcttaag ggcattactt cccgcctcga ctatcttgcc 180 

gacctcggcg tggatgtgct gtggctctcc ccggtctaca ggtccccgca agacgacaac 240 

ggctacgaca tctccgacta ccgggacatc gacccgctgt tcggcacgct cgacgacatg 300 

gacgagctgc tcgccgaagc gcacaaqcgc ggcctcaaga tcgtgatgga cctggtcgtc 360 

aaccacacct ccgacgagca cgcgtggttc gaggcgtcga aggacaagga cgacccgcac 420 

gccgactggt actggtggcg tcccgcccgc cccggccacg agcccggcac gcccggcgcc 480 

gagccgaacc agtggggctc ctacttcggc ggctccgcat gggaatattg ccccgagcgt 540 

ggtgagtact atctccacca gttctcgaag aagcagccgg acctcaactg ggagaacccg 600 

gccgtacgcc gagccgtgta cgacatgatg aactggtggc tcgatcgcgg catcgacggc 660 

ttccgcatgg acgtcatcac cctgatctcc aagcgcacgg atgcaaacgg caggctgccc 720 

ggcgagaccg gttccgagct gcaggacctg ccggtggggg aggagggcta ctccaacccg 780 

aacccgttct gcgccgacgg tccgcgtcag gacgagttcc tcgccgagat gcgccgcgag 840 

gtgttcgacg ggcgtgacgg cttcctcacc gtcggcgagg cccccggcat caccgccgaa 900 

cgcaacgagc acatcaccga ccccgccaac ggcgagctgg atatgctctt cctgttcgaa 960 

cacatgggcg tcgaccaaac ccccgaatcg aaatgggacg acaaaccatg gacgccggcc 1020 

gacctcgaaa ccaagctcgc cgaacaacag gacgccatcg cccgacacgg ctgggccagc 1080 

ctgttcctcg acaaccacga ccagccgcgt gtcgtctccc gttggggcga cgacaccagc 1140 

aagaccggcc gcatccgctc cgccaaggcg ctcgcgctgc tgctgcacat gcaccgcggc 1200 

actccgtatg tctaccaggg cgaggagctc ggcatgacca atgcgcactt cacctcgctc 1260 

gaccagtacc gcgacctcga atccatcaac gcctaccatc aacgcgtcga ggaaaccggg 1320 

atacggacat cggagaccat gatgcgatcc ctcgcccgat acggcaggga caacgcgcgc 1380 

accccgatgc aatgggacga ctccacctac gccggcttca ccatgcccga cgccccggtc 1440 

gaaccctgga tcgccgtcaa cccgaaccac acggagatca acgccgccga cgagatcgac 1500 

gaccccgact ccgtgtactc gttccacaaa cggctcatcg ccctgcgtca caccgacccc 1560 

gtggtcgccg ccggcgacta ccgacgcgtg gaaaccggaa acgaccggat catcgccttc 1620 

accagaaccc tcgacgagcg aaccatcctc accgtcatca acctctcgcc cacacaggcc 1680 

gcaccggccg gagaactgga aacgatgccc gacggcacga tcctcatcgc caacacggac 1740 

gatcccgtag gaaacctgaa aaccacggga acactcggac catgggaggc gttcgccatg 1800 

gaaaccgatc cggaataa 1818 

<210> 6 
<211> 605 
<212> PRT 

<213> Bifidobacterium breve ATCC#15700 
<400> 6 
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Met Met Thr ser Phe Asn Arg Glu Pro Leu Pro Asp Ala val Arg Thr 
1 5 10 15 

Asn Gly Ala ser Pro Asn Pro Trp Trp Ser Asn Ala Val val Tyr Gin 
20 25 30 

lie Tyr Pro Arg Ser Phe Gin Asp Thr Asn Gly Asp Gly Phe Gly Asp 
35 ^ 40 45 

Leu Lys Gly lie Thr ser Arg Leu Asp Tyr Leu Ala Asp Leu Gly Val 
50 55 60 

Asp Val Leu Trp Leu Ser pro val Tyr Arg ser Pro Gin Asp Asp Asn 
65 70 75 80 

Gly Tyr Asp lie Ser Asp Tyr Arg Asp lie Asp Pro Leu Phe Gly Thr 
85 90 95 

Leu Asp Asp Met Asp Glu Leu Leu Ala Glu Ala His Lys Arg Gly Leu 
100 105 110 

Lys lie Val Met Asp Leu Val val Asn His Thr ser Asp Glu His Ala 
115 120 125 

Trp Phe Glu Ala Ser Lys Asp Lys Asp Asp Pro His Ala Asp Trp Tyr 
130 135 140 

Trp Trp Arg Pro Ala Arg Pro Gly His Glu Pro Gly Thr Pro Gly Ala 
145 150 155 160 

Glu Pro Asn Gin Trp Gly Ser Tyr Phe Gly Gly Ser Ala Trp Glu Tyr 
165 170 175 

Cys Pro Glu Arg Gly Glu Tyr Tyr Leu His Gin Phe ser Lys Lys Gin 
180 185 190 

Pro Asp Leu Asn Trp Glu Asn Pro Ala val Arg Arg Ala val Tyr Asp 
195 200 205 

Met Met Asn Trp Trp Leu Asp Arg Gly He Asp Gly Phe Arg Met Asp 
210 215 220 

Val He Thr Leu lie Ser Lys Arg Thr Asp Ala Asn Gly Arg Leu pro 
225 230 235 240 

Gly Glu Thr Gly Ser Glu Leu Gin Asp Leu Pro Val Gly Glu Glu Gly 
245 250 255 

Tyr Ser Asn Pro Asn Pro Phe Cys Ala Asp Gly Pro Arg Gin Asp Glu 
260 265 270 



Phe Leu Ala Glu Met Arg Arg Glu Val Phe Asp Gly Arg Asp Gly Phe 
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275 



280 



285 



Leu Thr val Gly Glu Ala Pro Gly He Thr Ala Glu Arg Asn Glu His 
290 295 300 



He Thr Asp Pro Ala Asn Gly Glu Leu Asp Met Leu Phe Leu Phe Glu 



305 



310 



315 



His Met Gly val Asp Gin Thr Pro Glu ser Lys Trp Asp Asp Lys Pro 
325 330 335 



Trp Thr Pro Ala Asp Leu Glu Thr Lys Leu Ala Glu Gin Gin Asp Ala 



340 



345 



lie Ala Arg His Gly Trp Ala Ser Leu Phe Leu Asp Asn His Asp Gin 

355 360 365 

pro Arg val val ser Arg Trp Gly Asp Asp Thr Ser Lys Thr Gly Arg 

370 375 380 



He Arg ser Ala Lys Ala Leu Ala Leu Leu Leu His Met His Arg Gly 



385 



390 



395 



400 



Thr Pro Tyr Val Tyr Gin Gly Glu Glu Leu Gly Met Thr Asn Ala His 



405 



410 



Phe Thr Ser Leu Asp Gin Tyr Arg Asp Leu Glu Ser He Asn Ala Tyr 
420 425 430 

His Gin Arg val Glu Glu Thr Gly lie Arg Thr Ser Glu Thr Met Met 
435 440 445 

Arg ser Leu Ala Arg Tyr Gly Arg Asp Asn Ala Arg Thr Pro Met Gin 
450 455 460 



Trp Asp Asp Ser Thr Tyr Ala Gly Phe Thr Met Pro Asp Ala Pro val 



465 



470 



480 



Glu Pro Trp He Ala val Asn Pro Asn His Thr Glu He Asn Ala Ala 
485 490 495 

Asp Glu He Asp Asp Pro Asp Ser val Tyr Ser Phe His Lys Arg Leu 
500 505 510 

He Ala Leu Arg His Thr Asp Pro val val Ala Ala Gly Asp Tyr Arg 
515 ~ 520 525 

Arg Val Glu Thr Gly Asn Asp Arg lie lie Ala Phe Thr Arg Thr Leu 
530 535 540 



Asp Glu Arg Thr He Leu Thr val He Asn Leu Ser Pro Thr Gin Ala 



545 



550 



555 
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Ala Pro Ala Gly Glu Leu Glu Thr Met Pro Asp Gly Thr lie Leu lie 
565 570 575 



Ala Asn Thr Asp Asp Pro val Gly Asn Leu Lys Thr Thr Gly Thr Leu 
580 585 590 

Gly Pro Trp Glu Ala Phe Ala Met Glu Thr Asp Pro Glu 
595 600 605 

<210> 7 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 7 

gcatgcggat ccatgcaaaa acattggtgg cacaaggca 39 

<210> 8 

<211> 44 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 8 

ggtaccgtcg acttagttta tcttaataca aaaagcatcc caag 44 

<210> 9 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 9 

gacgtatatg atatccgcgc tagcagagga tgtgctgcc 39 

<210> 10 

<211> 17 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 10 

gaattcgagc tcggtac 17 

<210> 11 

<211> 39 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
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<400> 11 

gacgtatatg atatccgcgc tagcacccgg cagactgat 



39 



<210> 12 

<211> 29 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 

<400> 12 

atgcatggta ccgatctaac attttcccc 29 

<210> 13 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 13 

gagtctgcta gcgcgatgca aaaacattgg tggcac 36 

<210> 14 

<211> 42 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 14 

cgcggatccg ctagcgcgat gatgacctct ttcaaccgtg aa 42 

<210> 15 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 15 

gagtctaagc ttttattccg gatcggtttc catggc 36 

<210> 16 
<211> 1611 
<212> DNA 

<213> Streptococcus mutans ATCC#25175D 
<400> 16 

atgcaaaaac attggtggca caaggcaact gtttatcaaa tttatccaaa atcttttatg 60 
gatacaaatg gtgatggaat tggtgatctc aaaggtatta cgagtaaatt ggattatttg 120 
caaaagttag gggttatggc tatttggcta tctccagttt atgatagccc catggatgac 180 
aatggctatg acattgcgaa ctatgaagca attgcggata tttttggcaa tatggctgat 240 
atggataatt tgctgacgca ggcaaaaatg cgcgacataa aaatcattat ggatctagtg 300 
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gttaatcata 


cctcagatga 


acatacttgg 


tttattgaag 


cacgtgagca 


tccagacagt 


r~r\ 

360 


tctgaacgcg 


attattatat 


ttggtgtgac 


cagccaaatg 


atttggaatc 


tattttcggt 


A "5A 
4^U 


ggttctgctt 


ggcagtatga 


tgataagtcc 


gatcaatatt 


atttgcattt 


ttttagtaag 


A OA 

480 


aagcagccag 


atctaaactg 


ggaaaacgca 


aacttacgtc 


agaagattta 


tgatatgatg 


r A f\ 

540 


aatttctgga 


ttgataaagg 


tattggcggc 


tttcggatgg 


acgtcattga 


tatgattggg 


600 


aaaattcctg 


ctcagcatat 


tgtcagtaac 


ggaccaaaat 


tgcatgctta 


tcttaaggag 


DDU 


atgaatgccg 


ctagttttgg 


tcaacatgat 


ctgctgactg 


tgggggaaac 


ttggggagca 


720 


acgcctgaga 


ttgcgaagca 


atattcaaat 


ccagtcaatc 


acgaactctc 


tatgattttt 


780 


caatttgaac 


atattggtct 


tcagcataaa 


ccagaagctc 


ctaaatggga 


ttatgtgaag 


840 


gaacttaatg 


ttcctgcttt 


aaaaacaatc 


tttaataaat 


ggcagactga 


gttggaatta 


900 


ggacaggggt 


ggaattcgtt 


attctggaat 


aaccatgacc 


tgcctcgtgt 


tttatcaatc 


960 


tggggaaata 


cgggcaaata 


tcgtgagaag 


tctgctaaag 


cactggctat 


tcttcttcac 


1020 


cttatgcgtg 


ggacacctta 


tatttatcaa 


ggtgaagaga 


ttgggatgac 


caattatcct 


1080 


tttaaagatt 


taaatgaact 


tgatgatatt 


gaatcactta 


attatgctaa 


ggaagctttt 


1140 


acaaatggta 


agtctatgga 


aactatcatg 


gacagtattc 


gtatgattgg 


ccgtgataat 


1200 


gccagaacac 


ctatgcaatg 


ggatgcttct 


caaaatgccg 


gattttcaac 


agcggataaa 


1260 


acatggctgc 


cagttaatcc 


aaactataaa 


gacatcaatg 


ttcaagcagc 


tctgaaaaat 


1320 


tccaattcta 


tcttttacac 


ctatcaacaa 


ctcattcagc 


ttcgaaaaga 


aaatgattgg 


1380 


ctagtagatg 


ccgattttga 


attgctccct 


acagcggaca 


aagtatttgc 


ctatttacga 


1440 


aaggtaagag 


aagaaaggta 


tcttatagtg 


gtcaatgttt 


cagatcagga 


agaagttcta 


1500 


gagattgatg 


ttgacaaaca 


agaaactctc 


attagcaata 


caaatgaaag 


cgctgctctt 


1560 


gccaatcaca 


aactccagcc 


ttgggatgct 


ttttgtatta 


agataaacta 


a 


1611 



<210> 17 

<211> 536 

<212> PRT 

<213> Streptococcus mutans ATCC#25175D 

<400> 17 

Met Gin Lys His Trp Trp His Lys Ala Thr val Tyr Gin lie Tyr Pro 
1 5 10 15 

Lys Ser Phe Met Asp Thr Asn Gly Asp Gly lie Gly Asp Leu Lys Gly 
20 25 30 

lie Thr Ser Lys Leu Asp Tyr Leu Gin Lys Leu Gly val Met Ala lie 
35 40 45 

Trp Leu Ser pro val Tyr Asp Ser pro Met Asp Asp Asn Gly Tyr Asp 
50 55 60 

lie Ala Asn Tyr Glu Ala lie Ala Asp lie Phe Gly Asn Met Ala Asp 
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65 



70 



75 



80 



Met Asp Asn Leu Leu Thr Gin Ala Lys Met Arg Asp lie Lys lie lie 
85 90 95 

Met Asp Leu val val Asn His Thr Ser Asp Glu His Thr Trp Phe lie 
100 105 HO 

Glu Ala Arg Glu His Pro Asp Ser ser Glu Arg Asp Tyr Tyr lie Trp 
115 120 125 

Cys Asp Gin Pro Asn Asp Leu Glu Ser lie Phe Gly Gly Ser Ala Trp 
130 135 140 

Gin Tyr Asp Asp Lys Ser Asp Gin Tyr Tyr Leu His Phe Phe Ser Lys 
145 150 155 160 

Lys Gin Pro Asp Leu Asn Trp Glu Asn Ala Asn Leu Arg Gin Lys He 

Tyr Asp Met Met Asn Phe Trp lie Asp Lys Gly He Gly Gly Phe Arg 
180 185 190 

Met Asp val He Asp Met He Gly Lys He Pro Ala Gin His lie val 
195 200 205 

Ser Asn Gly Pro Lys Leu His Ala Tyr Leu Lys Glu Met Asn Ala Ala 
210 215 220 

Ser Phe Gly Gin His Asp Leu Leu Thr Val Gly Glu Thr Trp Gly Ala 
225 230 235 240 

Thr Pro Glu lie Ala Lys Gin Tyr Ser Asn Pro val Asn His Glu Leu 
245 250 255 

Ser Met lie Phe Gin Phe Glu His lie Gly Leu Gin His Lys Pro Glu 
260 265 270 

Ala Pro Lys Trp Asp Tyr val Lys Glu Leu Asn val Pro Ala Leu Lys 
275 280 285 

Thr lie Phe Asn Lys Trp Gin Thr Glu Leu Glu Leu Gly Gin Gly Trp 
290 295 300 

Asn Ser Leu Phe Trp Asn Asn His Asp Leu Pro Arg val Leu Ser lie 
305 310 315 320 

Trp Gly Asn Thr Gly Lys Tyr Arg Glu Lys Ser Ala Lys Ala Leu Ala 
325 330 335 



lie Leu Leu His Leu Met Arg Gly Thr Pro Tyr lie Tyr Gin Gly Glu 
340 345 350 
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Glu lie Gly Met Thr Asn Tyr Pro Phe Lys Asp Leu Asn Glu Leu Asp 
355 360 365 

Asp lie Glu ser Leu Asn Tyr Ala Lys Glu Ala Phe Thr Asn Gly Lys 
370 375 380 

Ser Met Glu Thr lie Met Asp Ser lie Arg Met lie Gly Arg Asp Asn 
385 390 395 ~ 400 

Ala Arg Thr Pro Met Gin Trp Asp Ala Ser Gin Asn Ala Gly Phe ser 
405 410 415 

Thr Ala Asp Lys Thr Trp Leu Pro val Asn Pro Asn Tyr Lys Asp lie 
420 425 430 

Asn val Gin Ala Ala Leu Lys Asn ser Asn ser lie Phe Tyr Thr Tyr 
435 440 445 

Gin Gin Leu lie Gin Leu Arg Lys Glu Asn Asp Trp Leu Val Asp Ala 
450 455 460 

Asp Phe Glu Leu Leu Pro Thr Ala Asp Lys Val Phe Ala Tyr Leu Arg 
465 470 475 480 

Lys val Arg Glu Glu Arg Tyr Leu lie Val val Asn Val ser Asp Gin 
485 490 495 

Glu Glu val Leu Glu lie Asp val Asp Lys Gin Glu Thr Leu lie ser 
500 505 510 

Asn Thr Asn Glu Ser Ala Ala Leu Ala Asn His Lys Leu Gin Pro Trp 
515 520 525 

Asp Ala Phe Cys lie Lys lie Asn 
530 535 



<210> 18 

<211> 35 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 18 

tccgagctca tgggtttagg taagaaattg tctgt 



<210> 19 

<211> 37 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
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<400> 19 

accttaatta aggttattcc ggatcggttt ccatggc 



37 



<210> 20 
<211> 89 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 20 

gtgatagctg tcgtaaagct gttaccgact ggcgaagatt tcgccagtca cgtctaccct 60 
tgttataccg tgtaggctgg agctgcttc 89 

<210> 21 
<211> 93 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 21 

tcagaacagc cccaacggtt tatccgagta gctcaccagc aggcacttgg tttgctggta 60 
atgctccagc ttattccgga tcggtttcca tgg 93 

<210> 22 
<211> 89 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 
<400> 22 

atgtcagtac ccgttcaaca tcctatgtat atcgatggac agtttgttac ctggcgtgga 60 
gacgcatggg tgtaggctgg agctgcttc 89 

<210> 23 
<211> 93 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 23 

ttaagactgt aaataaacca cctgggtctg cagatattca tgcaagccat gtttaccatc 60 
tgcgccgcca ttattccgga tcggtttcca tgg 93 

<210> 24 

<211> 19 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> NPR Signal 
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<400> 24 

Met Asn Lys Glu Pro Thr Met Thr Thr Phe Asn Arq Thr lie Pro Asp 
1 5 10 15 

Ala lie Arg 



<210> 25 
<211> 14 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Bifidobacterium breve Signal 
<400> 25 

Met Ser Leu Thr lie Ser Leu Pro Gly val Gin Ala ser Ala 
15 10 

<210> 26 

<211> 62 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Bifidobacterium breve signal 

<400> 26 

atgaataagg agccaacgat gactactttc aaccgcacaa taattcccga cgccattcgc 60 
ac 62 

<210> 27 

<211> 42 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> NPR Signal 

<400> 27 

atgagtttaa ccatcagtct gccgggtgtt caggctagcg eg 42 

<210> 28 
<211> 1877 
<212> DNA 

<213> Bifidobacterium breve 
<400> 28 

atgaataagg agccaacgat gactactttc aaccgcacaa taattcccga cgccattcgc 60 

acatgaccgc caacaacctc aatgacgact ggtggaagca ggccgtcgtt taccagattt 120 

acccgcgcag cttcaaggac gttaacggcg aeggcategg cgacatcgcc ggcgttaccg 180 

agaaaatgga ctacctgaaa aacctcggcg tggacgecat ctggctctcc ccgttctacc 240 

cctccgatct ggeggaegge ggctacgacg tgatcgacta ccgcaacgtc gacccgcgac 300 

tgggcaccat ggacgacttc gaegecatgg ccaaagccgc geatgaggee ggcatcaagg 360 

tgatcgtgga catcgtgccc aatcacaccg ccgacaagca cgtgttcttc aaggaagece 420 
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tcgccgccga gcccggctcc ccggcgcgcg accgctacat cttccgcgac ggccgcggcg 480 

agcacggcga actgccgccc aacgactggc agtccttctt cggcggcccg gcctgggctc 540 

gcgtggccga cggccagtgg tatctgcacc tgttcgacaa ggcgcaaccg gacgtcaact 600 

ggaagaaccc ggacatccac gaggaattca agaaaaccct gcgcttctgg tccgaccacg 660 

gcaccgacgg cttccqcatc qacqtqgcgc acggtctggc caaagacctt gaatccaagc 720 

cgctggagga gctcggccgc gaatacagcg tggtcggcgt gctgaatcac gacttcagcc 780 

atccgctgtt cgaccgccgc gaagtgcacg acatctaccg cgaatggcgc aaggtgttca 840 

acgagtacga cccgccgcgc tttgccgtgg ccgaggcgtg ggtggtaccc gagcaccagc 900 

acctgtatgc ctcgatggat gagctggggc agtccttcaa cttcgacttt gcgcaggcca 960 

gctggtatgc cgatgagttc cgcgcagcca tcgccgcggg tctcaaggcc gctgccgaaa 1020 

ccggcggttc caccaccacg tgggtgatga acaaccatga cgtgccgcgc agcccctccc 1080 

gctatggtct accgcaggtc aagggcgcgc cttaccacca gctgccgcac gactggctgc 1140 

tgcgcaacgg caccacgtat cccgaggatc gcgagcttgg cacccgccgc gcccgcgccg 1200 

ccgctttgat ggagctcggc ctgcccggcg ccgcctatat ctatcagggc gaggagctgg 1260 

gcctgtttga agtggccgat attccgtggg atcgactgga agatccgacc gctttccaca 1320 

ccgctcaggc cacgatggac aagggccgag acggctgccg cgtgccgatt ccgtggaccg 1380 

ctgcaaacga accgaccttg gctgatttca gccgcccgat cccggccgat gacggcaccg 1440 

gcgagaacca cgtgccgctg tgcgccgccg gccagttcgg cacgggcgct tccttcggct 1500 

tctcgccggc tacgcgcgct gagggcgtga cgccggccgc cgacccgcac ctgccgcagc 1560 

cgttgtggtt caaggattac gcggtggacg tggagcaggc cgacccggat tcaatgctcg 1620 

cgctgtatca tgcggcgttg gcgattcgtc aggagtcgct gaccgccacg cgtgacacca 1680 

ccgctgagca ggtggatatg gggccggacg tggtggccta cacccgcgcg gcggttggtg 1740 

gccgcacgtt cacctcgatc accaacttcg gcaccgagcc ggtggagctg cctggaggct 1800 

ccgtcgtgct gacgtccggc ccgctgaccc ccgacggcca gctccccacc gacacttctg 1860 

cgtgggttat caagtag 1877 

<210> 29 
<211> 624 
<212> PRT 

<213> Bifidobacterium breve 
<400> 29 

Met Asn Lys Glu Pro Thr Met Thr Thr Phe Asn Arg Thr lie lie Pro 
1 5 10 15 

Asp Ala lie Arg Met Thr Ala Asn Asn Leu Asn Asp Asp Trp Trp Lys 
20 25 30 

Gin Ala val val Tyr Gin lie Tyr Pro Arg Ser Phe Lys Asp val Asn 
35 40 45 
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Gly Asp Gly lie Gly Asp lie Ala Gly val Thr Glu Lys Met Asp Tyr 
50 55 60 

Leu Lys Asn Leu Gly val Asp Ala lie Trp Leu ser Pro Phe Tyr pro 
65 70 75 80 

Ser Asp Leu Ala Asp Gly Gly Tyr Asp Val lie Asp Tyr Arg Asn val 
85 90 95 

Asp Pro Arg Leu Gly Thr Met Asp Asp Phe Asp Ala Met Ala Lys Ala 

100 105 110 

Ala His Glu Ala Gly lie Lys Val lie val Asp lie Val Pro Asn His 
115 120 125 

Thr Ala Asp Lys His val Phe Phe Lys Glu Ala Leu Ala Ala Glu Pro 
130 135 140 



Gly Ser Pro Ala Arg Asp Arg Tyr lie Phe Arg Asp Gly Arg Gly Glu 

155 " ~ ' "~ 



145 



150 



160 



His Gly Glu Leu Pro Pro Asn Asp Trp Gin ser Phe Phe Gly Gly Pro 
165 170 175 

Ala Trp Ala Arg val Ala Asp Gly Gin Trp Tyr Leu His Leu Phe Asp 
180 185 190 

Lys Ala Gin Pro Asp val Asn Trp Lys Asn Pro Asp lie His Glu Glu 
195 200 205 

Phe Lys Lys Thr Leu Arg Phe Trp Ser Asp His Gly Thr Asp Gly Phe 
210 215 220 

Arg lie Asp val Ala His Gly Leu Ala Lys Asp Leu Glu ser Lys Pro 
225 230 235 240 

Leu Glu Glu Leu Gly Arg Glu Tyr Ser Val val Gly val Leu Asn His 
245 250 255 

Asp Phe ser His Pro Leu Phe Asp Arg Arg Glu Val His Asp lie Tyr 
260 265 270 

Arg Glu Trp Arg Lys val Phe Asn Glu Tyr Asp Pro Pro Arg Phe Ala 
275 280 285 

val Ala Glu Ala Trp val Val Pro Glu His Gin His Leu Tyr Ala Ser 
290 295 300 

Met Asp Glu Leu Gly Gin ser Phe Asn Phe Asp Phe Ala Gin Ala Ser 
305 310 315 320 
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Trp Tyr Ala Asp Glu Phe Arg Ala Ala He Ala Ala Gly Leu Lys Ala 

325 330 335 

Ala Ala Glu Thr Gly Gly Ser Thr Thr Thr Trp val Met Asn Asn His 
340 345 350 

* — w^i a ~„ cor- Dro cor Am Tvr Glv Leu Pro Gin val Lys Gly 
355 360 365 

Ala Pro Tyr His Gin Leu Pro His Asp Trp Leu Leu Arg Asn Gly Thr 
370 375 380 

Thr Tyr Pro Glu Asp Arg Glu Leu Gly Thr Arg Arg Ala Arg Ala Ala 
385 390 395 400 

Ala Leu Met Glu Leu Gly Leu Pro Gly Ala Ala Tyr He Tyr Gin Gly 
405 410 415 

Glu Glu Leu Gly Leu Phe Glu val Ala Asp lie Pro Trp Asp Arg Leu 
420 425 430 

Glu Asp Pro Thr Ala Phe His Thr Ala Gin Ala Thr Met Asp Lys Gly 
435 440 445 

Ara asd Gly cys Arg val Pro He Pro Trp Thr Ala Ala Asn Glu Pro 
450 455 460 

Thr Leu Ala Asp Phe Ser Arg Pro lie Pro Ala Asp Asp Gly Thr Gly 
465 470 475 480 

Glu Asn His val Pro Leu Cys Ala Ala Gly Gin Phe Gly Thr Gly Ala 
485 490 495 

Ser Phe Gly Phe ser pro Ala Thr Arg Ala Glu Gly val Thr Pro Ala 
500 505 510 

Ala Asp Pro His Leu Pro Gin Pro Leu Trp Phe Lys Asp Tyr Ala Val 
515 520 525 

Asp val Glu Gin Ala Asp Pro Asp ser Met Leu Ala Leu Tyr His Ala 
530 535 540 

Ala Leu Ala lie Arg Gin Glu ser Leu Thr Ala Thr Arg Asp Thr Thr 
545 550 555 560 

Ala Glu Gin val Asp Met Gly Pro Asp val val Ala Tyr Thr Arg Ala 
565 570 575 

Ala val Gly Gly Arg Thr Phe Thr Ser He Thr Asn Phe Gly Thr Glu 
580 585 590 
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pro val Glu Leu Pro Gly Gly Ser val val Leu Thr Ser Gly Pro Leu 
595 600 605 



Thr Pro Asp Gly Gin Leu Pro Thr Asp Thr Ser Ala Trp val lie Lys 
610 615 620 

<210> 30 

<211> 1611 

<212> DNA 

<213> Bifidobacterium breve 



<400> 30 



atgcaaaaac 


attggtggca 


caaggcaact 


gtttatcaaa tttatccaaa 


atcttttatg 


60 


gatacaaatg 


gtgatggaat 


tggtgatctc 


aaaggtatta cgagtaaatt 


ggattatttg 


120 


caaaagttag 


gggttatggc 


tatttggcta 


tctccagttt atgatagccc 


catggatgac 


180 


aatggctatg 


acattgcgaa 


ctatgaagca 


attgcggata tttttggcaa 


tatggctgat 


240 


atggataatt 


tgctgacgca 


ggcaaaaatg 


cgcgacataa aaatcattat 


ggatctagtg 


300 


gttaatcata 


cctcagatga 


acatacttgg 


tttattgaag cacgtgagca 


tccagacagt 


360 


tctgaacgcg 


attattatat 


ttggtgtgac 


cagccaaatg atttggaatc 


tattttcggt 


420 


ggttctgctt 


ggcagtatga 


tgataagtcc 


gatcaatatt atttgcattt 


ttttagtaag 


480 


aagcagccag 


atctaaactg 


ggaaaacgca 


aacttacgtc agaagattta 


tgatatgatg 


540 


aatttctgga 


ttgataaagg 


tattggcggc 


tttcggatgg acgtcattga 


tatgattggg 


600 


aaaattcctg 


ctcagcatat 


tgtcagtaac 


ggaccaaaat tgcatgctta 


tcttaaggag 


660 


atgaatgccg 


ctagttttgg 


tcaacatgat 


ctgctgactg tgggggaaac 


ttggggagca 


720 


acgcctgaga 


ttgcgaagca 


atattcaaat 


ccagtcaatc acgaactctc 


tatgattttt 


780 


caatttgaac 


atattggtct 


tcagcataaa 


ccagaagctc ctaaatggga 


ttatgtgaag 


840 


gaacttaatg 


ttcctgcttt 


aaaaacaatc 


tttaataaat ggcagactga 


gttggaatta 


900 


ggacaggggt 


ggaattcgtt 


attctggaat 


aaccatgacc tgcctcgtgt 


tttatcaatc 


960 


tggggaaata 


cgggcaaata 


tcgtgagaag 


tctgctaaag cactggctat 


tcttcttcac 


1020 


cttatgcgtg 


ggacacctta 


tatttatcaa 


ggtgaagaga ttgggatgac 


caattatcct 


1080 


tttaaagatt 


taaatgaact 


tgatgatatt 


gaatcactta attatgctaa 


ggaagctttt 


1140 


acaaatggta 


agtctatgga 


aactatcatg 


gacagtattc gtatgattgg 


ccgtgataat 


1200 


gccagaacac 


ctatgcaatg 


ggatgcttct 


caaaatgccg gattttcaac 


agcggataaa 


1260 


acatggctgc 


cagttaatcc 


aaactataaa 


gacatcaatg ttcaagcagc 


tctgaaaaat 


1320 


tccaattcta 


tcttttacac 


ctatcaacaa 


ctcattcagc ttcgaaaaga 


aaatgattgg 


1380 


ctagtagatg 


ccgattttga 


attgctccct 


acagcggaca aagtatttgc 


ctatttacga 


1440 


aaggtaagag 


aagaaaggta 


tcttatagtg 


gtcaatgttt cagatcagga 


agaagttcta 


1500 


gagattgatg 


ttgacaaaca 


agaaactctc 


attagcaata caaatgaaag 


cgctgctctt 


1560 


gccaatcaca 


aactccagcc 


ttgggatgct 


ttttgtatta agataaacta 


a 


1611 
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<210> 31 
<211> 536 
<212> PRT 

<213> Bifidobacterium breve 
<400> 31 

Met Gin Lys His Trp Trp His Lys Ala Thr val Tyr Gin lie Tyr Pro 
15 10 15 

Lys ser Phe Met Asp Thr Asn Gly Asp Gly lie Gly Asp Leu Lys Gly 
20 25 30 

lie Thr Ser Lys Leu Asp Tyr Leu Gin Lys Leu Gly val Met Ala lie 
35 40 45 

Trp Leu Ser Pro val Tyr Asp Ser Pro Met Asp Asp Asn Gly Tyr Asp 
50 55 60 

lie Ala Asn Tyr Glu Ala lie Ala Asp lie Phe Gly Asn Met Ala Asp 
65 70 75 80 

Met Asp Asn Leu Leu Thr Gin Ala Lys Met Arg Asp lie Lys lie lie 
85 90 95 

Met Asp Leu val Val Asn His Thr Ser Asp Glu His Thr Trp Phe lie 
100 105 110 

Glu Ala Arg Glu His Pro Asp ser ser Glu Arg Asp Tyr Tyr lie Trp 
115 120 125 

Cys Asp Gin Pro Asn Asp Leu Glu Ser lie Phe Gly Gly Ser Ala Trp 
130 135 140 

Gin Tyr Asp Asp Lys Ser Asp Gin Tyr Tyr Leu His Phe Phe Ser Lys 
145 150 155 160 

Lys Gin Pro Asp Leu Asn Trp Glu Asn Ala Asn Leu Arg Gin Lys lie 
165 170 175 

Tyr Asp Met Met Asn Phe Trp lie Asp Lys Gly lie Gly Gly Phe Arg 
180 185 190 

Met Asp val lie Asp Met lie Gly Lys lie Pro Ala Gin His lie val 
195 200 205 

Ser Asn Gly Pro Lys Leu His Ala Tyr Leu Lys Glu Met Asn Ala Ala 
210 215 220 

Ser Phe Gly Gin His Asp Leu Leu Thr val Gly Glu Thr Trp Gly Ala 
225 230 235 240 

Thr Pro Glu lie Ala Lys Gin Tyr Ser Asn Pro val Asn His Glu Leu 
245 250 255 
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Ser Met lie Phe Gin Phe Glu His lie Gly Leu Gin His Lys Pro Glu 
260 265 270 

Ala Pro Lys Trp Asp Tyr val Lys Glu Leu Asn Val Pro Ala Leu Lys 
275 280 285 

Thr lie Phe Asn Lys Trp Gin Thr Glu Leu Glu Leu Gly Gin Gly i rp 
290 295 300 

Asn Ser Leu Phe Trp Asn Asn His Asp Leu Pro Arg val Leu Ser lie 
305 310 315 320 

Trp Gly Asn Thr Gly Lys Tyr Arg Glu Lys ser Ala Lys Ala Leu Ala 
325 330 335 

He Leu Leu His Leu Met Arg Gly Thr Pro Tyr He Tyr Gin Gly Glu 
340 " 345 350 

Glu He Gly Met Thr Asn Tyr Pro Phe Lys Asp Leu Asn Glu Leu Asp 
355 360 365 

asd lie Glu ser Leu Asn Tyr Ala Lys Glu Ala Phe Thr Asn Gly Lys 
370 375 380 

Ser Met Glu Thr lie Met Asp Ser lie Arg Met He Gly Arg Asp Asn 
385 390 395 400 

Ala Arg Thr Pro Met Gin Trp Asp Ala Ser Gin Asn Ala Gly Phe Ser 
405 410 415 

Thr Ala Asp Lys Thr Trp Leu Pro val Asn Pro Asn Tyr Lys Asp lie 
420 425 430 

Asn val Gin Ala Ala Leu Lys Asn Ser Asn ser He Phe Tyr Thr Tyr 
435 440 445 

Gin Gin Leu He Gin Leu Arg Lys Glu Asn Asp Trp Leu val Asp Ala 
450 455 460 

Asp Phe Glu Leu Leu Pro Thr Ala Asp Lys val Phe Ala Tyr Leu Arg 
465 470 475 480 

Lys val Arg Glu Glu Arg Tyr Leu lie val Val Asn val ser Asp Gin 
485 490 495 

Glu Glu val Leu Glu He Asp val Asp Lys Gin Glu Thr Leu He Ser 
500 505 510 



Asn Thr Asn Glu Ser Ala Ala Leu Ala Asn His Lys Leu Gin Pro Trp 
515 520 525 
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Asp Ala Phe Cys lie Lys lie Asn 
530 535 



<210> 32 

<211> 1880 

<212> DNA 

<213> Bifidobacterium breve 



<400> 32 
atgaataagg 


agccaacgat 


gactactttc 


aaccgcacaa 


taattcccga 


cgccattcgc 


60 


acatgatgac 


ctctttcaac 


cgtgaacccc 


tgcccgacgc 


cgtccgcacg 


aatggcgcct 


120 


ccccgaaccc 


gtggtggtcg 


aacgccgtcg 


tctaccagat 


ttacccacgt 


tccttccagg 


180 


acacgaacgg 


cgatggtttc 


ggagatctta 


agggcattac 


ttcccgcctc 


gactatcttg 


240 


ccgacctcgg 


cgtggatgtg 


ctgtggctct 


ccccggtcta 


caggtccccg 


caagacgaca 


300 


acggctacga 


catctccgac 


taccgggaca 


tcgacccgct 


gttcggcacg 


ctcgacgaca 


360 


tggacgagct 


gctcgccgaa 


gcgcacaagc 


gcggcctcaa 


gatcgtgatg 


gacctggtcg 


420 


tcaaccacac 


ctccgacgag 


cacgcgtggt 


tcgaggcgtc 


gaaggacaag 


gacgacccgc 


480 


acgccgactg 


gtactggtgg 


cgtcccgccc 


gccccggcca 


cgagcccggc 


acgcccggcg 


540 


ccgagccgaa 


ccagtggggc 


tcctacttcg 


gcggctccgc 


atgggaatat 


tgccccgagc 


600 


gtggtgagta 


ctatctccac 


cagttctcga 


agaagcagcc 


ggacctcaac 


tgggagaacc 


660 


cggccgtacg 


ccgagccgtg 


tacgacatga 


tgaactggtg 


gctcgatcgc 


ggcatcgacg 


720 


gcttccgcat 


ggacgtcatc 


accctgatct 


ccaagcgcac 


ggatgcaaac 


ggcaggctgc 


780 


ccggcgagac 


cggttccgag 


ctgcaggacc 


tgccggtggg 


ggaggagggc 


tactccaacc 


840 


cgaacccgtt 


ctgcgccgac 


ggtccgcgtc 


aggacgagtt 


cctcgccgag 


atgcgccgcg 


900 


aggtgttcga 


cgggcgtgac 


ggcttcctca 


ccgtcggcga 


ggcccccggc 


atcaccgccg 


960 


aacgcaacga 


gcacatcacc 


gaccccgcca 


acggcgagct 


ggatatgctc 


ttcctgttcg 


1020 


aacacatggg 


cgtcgaccaa 


acccccgaat 


cgaaatggga 


cgacaaacca 


tggacgccgg 


1080 


ccgacctcga 


aaccaagctc 


gccgaacaac 


aggacgccat 


cgcccgacac 


ggctgggcca 


1140 


gcctgttcct 


cgacaaccac 


gaccagccgc 


gtgtcgtctc 


ccgttggggc 


gacgacacca 


1200 


gcaagaccgg 


ccgcatccgc 


tccgccaagg 


cgctcgcgct 


gctgctgcac 


atgcaccgcg 


1260 


gcactccgta 


tgtctaccag 


ggcgaggagc 


tcggcatgac 


caatgcgcac 


ttcacctcgc 


1320 


tcgaccagta 


ccgcgacctc 


gaatccatca 


acgcctacca 


tcaacgcgtc 


gaggaaaccg 


1380 


ggatacggac 


atcggagacc 


atgatgcgat 


ccctcgcccg 


atacggcagg 


gacaacgcgc 


1440 


gcaccccgat 


gcaatgggac 


gactccacct 


acgccggctt 


caccatgccc 


gacgccccgg 


1500 


tcgaaccctg 


gatcgccgtc 


aacccgaacc 


acacggagat 


caacgccgcc 


gacgagatcg 


1560 


acgaccccga 


ctccgtgtac 


tcgttccaca 


aacggctcat 


cgccctgcgt 


cacaccgacc 


1620 


ccgtggtcgc 


cgccggcgac 


taccgacgcg 


tggaaaccgg 


aaacgaccgg 


atcatcgcct 


1680 


tcaccagaac 


cctcgacgag 


cgaaccatcc 


tcaccgtcat 


caacctctcg 


cccacacagg 


1740 
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ccgcaccggc cggagaactg gaaacgatgc ccgacggcac gatcctcatc gccaacacgg 1800 
acgatcccgt aggaaacctg aaaaccacgg gaacactcgg accatgggag gcgttcgcca 1860 
tggaaaccga tccggaataa 1880 

<210> 33 
<211> 625 

<?1?> PRT 

<213> Bifidobacterium breve 
<400> 33 

Met Asn Lys Glu Pro Thr Met Thr Thr Phe Asn Arg Thr lie lie Pro 
1 5 10 15 

Asp Ala lie Arg Met Met Thr Ser Phe Asn Arg Glu Pro Leu Pro Asp 
20 25 ~ 30 

Ala val Arg Thr Asn Gly Ala Ser Pro Asn Pro Trp Trp Ser Asn Ala 
35 40 45 

val val Tyr Gin lie Tyr Pro Arg Ser Phe Gin Asp Thr Asn Gly Asp 
50 55 60 

Gly Phe Gly Asp Leu Lys Gly lie Thr Ser Arg Leu Asp Tyr Leu Ala 
65 70 75 80 

Asp Leu Gly val Asp val Leu Trp Leu Ser Pro val Tyr Arg Ser Pro 
85 90 95 

Gin Asp Asp Asn Gly Tyr Asp lie Ser Asp Tyr Arg Asp lie Asp Pro 
100 105 110 

Leu Phe Gly Thr Leu Asp Asp Met Asp Glu Leu Leu Ala Glu Ala His 
115 120 125 

Lys Arg Gly Leu Lys lie val Met Asp Leu val val Asn His Thr Ser 
130 135 140 

Asp Glu His Ala Trp Phe Glu Ala Ser Lys Asp Lys Asp Asp Pro His 
145 150 155 160 

Ala Asp Trp Tyr Trp Trp Arg Pro Ala Arg Pro Gly His Glu Pro Gly 
165 ~ 170 175 

Thr Pro Gly Ala Glu Pro Asn Gin Trp Gly Ser Tyr Phe Gly Gly Ser 
180 185 190 

Ala Trp Glu Tyr Cys Pro Glu Arg Gly Glu Tyr Tyr Leu His Gin Phe 
195 200 205 

Ser Lys Lys Gin Pro Asp Leu Asn Trp Glu Asn Pro Ala val Arg Arg 
210 215 220 
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Ala val Tyr Asp Met Met Asn Trp Trp Leu Asp Arg Gly lie Asp Gly 
225 230 235 240 

Phe Arg Met Asp val lie Thr Leu lie ser Lys Arg Thr Asp Ala Asn 
245 250 255 

Glv Arq Leu Pro Glv Glu Thr Glv Ser Glu Leu Gin asd Leu Pro val 
260 " 265 270 

Gly Glu Glu Gly Tyr Ser Asn Pro Asn Pro Phe Cys Ala Asp Gly Pro 
275 280 285 

Arg Gin Asp Glu Phe Leu Ala Glu Met Arg Arg Glu Val Phe Asp Gly 
290 295 300 

Arg Asp Gly Phe Leu Thr val Gly Glu Ala Pro Gly lie Thr Ala Glu 
305 310 315 320 

Arg Asn Glu His lie Thr Asp Pro Ala Asn Gly Glu Leu Asp Met Leu 
325 330 335 

Phe Leu Phe Glu His Met Gly Val Asp Gin Thr Pro Glu Ser Lys Trp 
340 345 350 

Asp Asp Lys Pro Trp Thr Pro Ala Asp Leu Glu Thr Lys Leu Ala Glu 
355 360 365 

Gin Gin Asp Ala lie Ala Arg His Gly Trp Ala ser Leu Phe Leu Asp 
370 375 380 

Asn His Asp Gin Pro Arg val val Ser Arg Trp Gly Asp Asp Thr Ser 
385 390 395 400 

Lys Thr Gly Arg lie Arg Ser Ala Lys Ala Leu Ala Leu Leu Leu His 
405 " 410 415 

Met His Arg Gly Thr Pro Tyr val Tyr Gin Gly Glu Glu Leu Gly Met 
420 425 430 

Thr Asn Ala His Phe Thr Ser Leu Asp Gin Tyr Arg Asp Leu Glu Ser 
435 440 445 

lie Asn Ala Tyr His Gin Arg Val Glu Glu Thr Gly lie Arg Thr Ser 
450 455 460 

Glu Thr Met Met Arg ser Leu Ala Arg Tyr Gly Arg Asp Asn Ala Arg 
465 470 475 480 

Thr Pro Met Gin Trp Asp Asp ser Thr Tyr Ala Gly Phe Thr Met Pro 
485 490 495 
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Asp Ala Pro Val Glu Pro Trp lie Ala Val Asn Pro Asn His Thr Glu 
500 505 510 



lie Asn Ala Ala Asp Glu lie Asp Asp Pro Asp Ser val Tyr Ser Phe 
515 520 525 

His Lys Arg Leu lie Ala Leu Arg His Thr Asp Pro val val Ala Ala 
530 535 540 

Gly Asp Tyr Arg Arg Val Glu Thr Gly Asn Asp Arg lie lie Ala Phe 
545 550 555 560 

Thr Arg Thr Leu Asp Glu Arg Thr lie Leu Thr val lie Asn Leu Ser 
565 570 575 

Pro Thr Gin Ala Ala Pro Ala Gly Glu Leu Glu Thr Met Pro Asp Gly 
580 585 590 

Thr lie Leu lie Ala Asn Thr Asp Asp Pro val Gly Asn Leu Lys Thr 
595 600 605 

Thr Gly Thr Leu Gly Pro Trp Glu Ala Phe Ala Met Glu Thr Asp Pro 
610 615 620 

Glu 
625 



<210> 34 
<211> 1673 
<212> DNA 

<213> Bifidobacterium breve + Streptococcus mutans 






<400> 34 
atgaataagg 


agccaacgat 


gactactttc 


aaccgcacaa 


taattcccga 


cgccattcgc 


60 


acatgcaaaa 


acattggtgg 


cacaaggcaa 


ctgtttatca 


aatttatcca 


aaatctttta 


120 


tggatacaaa 


tggtgatgga 


attggtgatc 


tcaaaggtat 


tacgagtaaa 


ttggattatt 


180 


tgcaaaagtt 


aggggttatg 


gctatttggc 


tatctccagt 


ttatgatagc 


cccatggatg 


240 


acaatggcta 


tgacattgcg 


aactatgaag 


caattgcgga 


tatttttggc 


aatatggctg 


300 


atatggataa 


tttgctgacg 


caggcaaaaa 


tgcgcgacat 


aaaaatcatt 


atggatctag 


360 


tggttaatca 


tacctcagat 


gaacatactt 


ggtttattga 


agcacgtgag 


catccagaca 


420 


gttctgaacg 


cgattattat 


atttggtgtg 


accagccaaa 


tgatttggaa 


tctattttcg 


480 


gtggttctgc 


ttggcagtat 


gatgataagt 


ccgatcaata 


ttatttgcat 


ttttttagta 


540 


agaagcagcc 


agatctaaac 


tgggaaaacg 


caaacttacg 


tcagaagatt 


tatgatatga 


600 


tgaatttctg 


gattgataaa 


ggtattggcg 


gctttcggat 


ggacgtcatt 


gatatgattg 


660 


ggaaaattcc 


tgctcagcat 


attgtcagta 


acggaccaaa 


attgcatgct 


tatcttaagg 


720 


agatgaatgc 


cgctagtttt 


ggtcaacatg 


atctgctgac 


tgtgggggaa 


acttggggag 


780 


caacgcctga 


gattgcgaag 


caatattcaa 


atccagtcaa 


tcacgaactc 


tctatgattt 


840 



Page 27 



ttcaatttga acatattggt 


cttcagcata 


aaccagaagc 


tcctaaatgg 


gattatgtga 


900 


aggaacttaa tgttcctgct 


ttaaaaacaa 


tctttaataa 


atggcagact 


gagttggaat 


960 


taggacaggg gtggaattcg 


ttattctgga 


ataaccatga 


cctgcctcgt 


gttttatcaa 


1020 


tctggggaaa tacgggcaaa 


tatcgtgaga 


agtctgctaa 


agcactggct 


attcttcttc 


1080 


accttatgcg tgggacacct 


tatatttatc 


aaggtgaaga 


gattgggatg 


accaattatc 


1140 


cttttaaaga tttaaatgaa 


cttgatgata 


ttgaatcact 


taattatgct 


aaggaagctt 


1200 


ttacaaatgg taagtctatg 


gaaactatca 


tggacagtat 


tcgtatgatt 


ggccgtgata 


1260 


atgccagaac acctatgcaa 


tgggatgctt 


ctcaaaatgc 


cggattttca 


acagcggata 


1320 


aaacatggct gccagttaat 


ccaaactata 


aagacatcaa 


tgttcaagca 


gctctgaaaa 


1380 


attccaattc tatcttttac 


acctatcaac 


aactcattca 


gcttcgaaaa 


gaaaatgatt 


1440 


ggctagtaga tgccgatttt 


gaattgctcc 


ctacagcgga 


caaagtattt 


gcctatttac 


1500 


gaaaggtaag agaagaaagg 


tatcttatag 


tggtcaatgt 


ttcagatcag 


gaagaagttc 


1560 


tagagattga tgttgacaaa 


caagaaactc 


tcattagcaa 


tacaaatgaa 


agcgctgctc 


1620 


ttgccaatca caaactccag 


ccttgggatg 


ctttttgtat 


taagataaac 


taa 


1673 



<210> 35 

<211> 556 

<212> PRT 

<213> Bifidobacterium breve + streptococcus mutans 

<400> 35 

Met Asn Lys Glu Pro Thr Met Thr Thr Phe Asn Arg Thr lie lie Pro 
1 5 10 15 

Asp Ala lie Arg Met Gin Lys His Trp Trp His Lys Ala Thr Val Tyr 
20 25 30 

Gin lie Tyr Pro Lys Ser Phe Met Asp Thr Asn Gly Asp Gly lie Gly 
35 40 45 

Asp Leu Lys Gly lie Thr Ser Lys Leu Asp Tyr Leu Gin Lys Leu Gly 
50 55 60 

val Met Ala lie Trp Leu Ser Pro Val Tyr Asp Ser Pro Met Asp Asp 
65 70 75 80 

Asn Gly Tyr Asp lie Ala Asn Tyr Glu Ala lie Ala Asp lie Phe Gly 
85 90 95 

Asn Met Ala Asp Met Asp Asn Leu Leu Thr Gin Ala Lys Met Arg Asp 
100 105 110 

lie Lys lie lie Met Asp Leu val val Asn His Thr ser Asp Glu His 
115 120 125 
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Thr Trp Phe lie Glu Ala Arg Glu His Pro Asp Ser Ser Glu Arg Asp 
130 135 140 

Tyr Tyr lie Trp Cys Asp Gin Pro Asn Asp Leu Glu Ser lie Phe Gly 
145 150 155 160 

Gly Ser Ala Trp Gin Tyr Asp Asp Lys Ser Asp Gin Tyr Tyr Leu His 
165 170 175 

Phe Phe Ser Lys Lys Gin Pro Asp Leu Asn Trp Glu Asn Ala Asn Leu 
180 185 190 

Arg Gin Lys lie Tyr Asp Met Met Asn Phe Trp lie Asp Lys Gly lie 
195 200 205 

Gly Gly Phe Arg Met Asp val He Asp Met He Gly Lys lie Pro Ala 
210 215 220 

Gin His lie val Ser Asn Gly Pro Lys Leu His Ala Tyr Leu Lys Glu 
225 230 235 240 

Met Asn Ala Ala Ser Phe Gly Gin His Asp Leu Leu Thr val Gly Glu 
245 250 255 

Thr Trp Gly Ala Thr Pro Glu lie Ala Lys Gin Tyr ser Asn Pro val 
260 265 270 

Asn His Glu Leu Ser Met lie Phe Gin Phe Glu His lie Gly Leu Gin 
275 280 285 

His Lys Pro Glu Ala Pro Lys Trp Asp Tyr Val Lys Glu Leu Asn Val 
290 295 300 

Pro Ala Leu Lys Thr lie Phe Asn Lys Trp Gin Thr Glu Leu Glu Leu 
305 310 315 320 

Gly Gin Gly Trp Asn ser Leu Phe Trp Asn Asn His Asp Leu Pro Arg 
325 330 335 

val Leu Ser lie Trp Gly Asn Thr Gly Lys Tyr Arg Glu Lys Ser Ala 
340 345 " 350 

Lys Ala Leu Ala lie Leu Leu His Leu Met Arg Gly Thr Pro Tyr lie 
355 360 365 

Tyr Gin Gly Glu Glu lie Gly Met Thr Asn Tyr Pro Phe Lys Asp Leu 
370 375 380 

Asn Glu Leu Asp Asp lie Glu Ser Leu Asn Tyr Ala Lys Glu Ala Phe 
385 390 395 400 



Thr Asn Gly Lys Ser Met Glu Thr lie Met Asp Ser lie Arg Met lie 
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405 410 415 

Gly Arg Asp Asn Ala Arg Thr Pro Met Gin Trp Asp Ala Ser Gin Asn 
420 425 430 

Ala Gly Phe ser Thr Ala Asp Lys Thr Trp Leu Pro Val Asn Pro Asn 
435 440 445 

Tyr Lys Asp lie Asn val Gin Ala Ala Leu Lys Asn ser Asn Ser lie 
450 455 460 

Phe Tyr Thr Tyr Gin Gin Leu lie Gin Leu Arg Lys Glu Asn Asp Trp 
465 470 475 480 

Leu val Asp Ala Asp Phe Glu Leu Leu Pro Thr Ala Asp Lys val Phe 
485 490 495 

Ala Tyr Leu Arg Lys val Arg Glu Glu Arg Tyr Leu lie Val val Asn 
500 505 510 

val ser Asp Gin Glu Glu val Leu Glu lie Asp val Asp Lys Gin Glu 
515 520 525 

Thr Leu lie ser Asn Thr Asn Glu Ser Ala Ala Leu Ala Asn His Lys 
530 535 540 

Leu Gin Pro Trp Asp Ala Phe Cys He Lys lie Asn 
545 550 555 

<210> 36 
<211> 1857 



<212> DNA 

<213> Bacillus and Bifidobacterium breve 






<400> 36 
atgagtttaa 


ccatcagtct 


gccgggtgtt 


caggctagcg cgatgaccgc 


caacaacctc 


60 


aatgacgact 


ggtggaagca 


ggccgtcgtt 


taccagattt acccgcgcag 


cttcaaggac 


120 


gttaacggcg 


acggcatcgg 


cgacatcgcc 


ggcgttaccg agaaaatgga 


ctacctgaaa 


180 


aacctcggcg 


tggacgccat 


ctggctctcc 


ccgttctacc cctccgatct 


ggcggacggc 


240 


ggctacgacg tgatcgacta 


ccgcaacgtc 


gacccgcgac tgggcaccat 


ggacgacttc 


300 


gacgccatgg 


ccaaagccgc 


gcatgaggcc 


ggcatcaagg tgatcgtgga 


catcgtgccc 


360 


aatcacaccg 


ccgacaagca 


cgtgttcttc 


aaggaagccc tcgccgccga 


gcccggctcc 


420 


ccggcgcgcg 


accgctacat 


cttccgcgac 


ggccgcggcg agcacggcga 


actgccgccc 


480 


aacgactggc agtccttctt 


cggcggcccg 


gcctgggctc gcgtggccga 


cggccagtgg 


540 


tatctgcacc 


tgttcgacaa 


ggcgcaaccg 


gacgtcaact ggaagaaccc 


ggacatccac 


600 


gaggaattca 


agaaaaccct 


gcgcttctgg 


tccgaccacg gcaccgacgg 


cttccgcatc 


660 


gacgtggcgc 


acggtctggc 


caaagacctt 


gaatccaagc cgctggagga 
Page 30 


gctcggccgc 


720 



gaatacagcg tggtcggcgt gctgaatcac gacttcagcc atccgctgtt cgaccgccgc 780 

gaagtgcacg acatctaccg cgaatggcgc aaggtgttca acgagtacga cccgccgcgc 840 

tttgccgtgg ccgaggcgtg ggtggtaccc gagcaccagc acctgtatgc ctcgatggat 900 

gagctggggc agtccttcaa cttcgacttt gcgcaggcca gctggtatgc cgatgagttc 960 

cgcgcagcca tcgccgcggg tctcaaggcc gctgccgaaa ccggcggttc caccaccacg 1020 

tgggtgatga acaaccatga cgtgccgcgc agcccctccc gctatggtct accgcaggtc 1080 

aagggcgcgc cttaccacca gctgccgcac gactggctgc tgcgcaacgg caccacgtat 1140 

cccgaggatc gcgagcttgg cacccgccgc gcccgcgccg ccgctttgat ggagctcggc 1200 

ctgcccggcg ccgcctatat ctatcagggc gaggagctgg gcctgtttga agtggccgat 1260 

attccgtggg atcgactgga agatccgacc gctttccaca ccgctcaggc cacgatggac 1320 

aagggccgag acggctgccg cgtgccgatt ccgtggaccg ctgcaaacga accgaccttg 1380 

gctgatttca gccgcccgat cccggccgat gacggcaccg gcgagaacca cgtgccgctg 1440 

tgcgccgccg gccagttcgg cacgggcgct tccttcggct tctcgccggc tacgcgcgct 1500 

gagggcgtga cgccggccgc cgacccgcac ctgccgcagc cgttgtggtt caaggattac 1560 

gcggtggacg tggagcaggc cgacccggat tcaatgctcg cgctgtatca tgcggcgttg 1620 

gcgattcgtc aggagtcgct gaccgccacg cgtgacacca ccgctgagca ggtggatatg 1680 

gggccggacg tggtggccta cacccgcgcg gcggttggtg gccgcacgtt cacctcgatc 1740 

accaacttcg gcaccgagcc ggtggagctg cctggaggct ccgtcgtgct gacgtccggc 1800 

ccgctgaccc ccgacggcca gctccccacc gacacttctg cgtgggttat caagtag 1857 

<210> 37 
<211> 618 
<212> PRT 

<213> Bacillus and Bifidobacterium breve 
<400> 37 

Met Ser Leu Thr lie Ser Leu Pro Gly val Gin Ala ser Ala Met Thr 
15 10 15 

Ala Asn Asn Leu Asn Asp Asp Trp Trp Lys Gin Ala Val val Tyr Gin 
20 25 30 

lie Tyr Pro Arg Ser Phe Lys Asp val Asn Gly Asp Gly lie Gly Asp 
35 40 45 

lie Ala Gly Val Thr Glu Lys Met Asp Tyr Leu Lys Asn Leu Gly val 
50 55 60 

Asp Ala lie Trp Leu Ser Pro Phe Tyr Pro Ser Asp Leu Ala Asp Gly 
65 70 75 80 

Gly Tyr Asp Val lie Asp Tyr Arg Asn val Asp Pro Arg Leu Gly Thr 
85 90 95 
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Met Asp Asp Phe Asp Ala Met Ala Lys Ala Ala His Glu Ala Gly lie 
100 105 110 

Lys val lie val Asp lie val Pro Asn His Thr Ala Asp Lys His val 
115 120 125 

Phe Phe Lys Glu Ala Leu Ala Ala Glu Pro Gly Ser Pro Ala Arg Asp 

130 135 140 

Arg Tyr lie Phe Arg Asp Gly Arg Gly Glu His Gly Glu Leu Pro Pro 
145 150 155 160 

Asn Asp Trp Gin Ser Phe Phe Gly Gly Pro Ala Trp Ala Arg val Ala 
165 170 175 

Asp Gly Gin Trp Tyr Leu His Leu Phe Asp Lys Ala Gin Pro Asp Val 
180 185 190 

Asn Trp Lys Asn Pro Asp lie His Glu Glu Phe Lys Lys Thr Leu Arg 
195 200 205 

Phe Trp Ser Asp His Gly Thr Asp Gly Phe Arg lie Asp val Ala His 
210 215 220 

Gly Leu Ala Lys Asp Leu Glu Ser Lys Pro Leu Glu Glu Leu Gly Arg 
225 230 235 240 

Glu Tyr Ser val val Gly val Leu Asn His Asp Phe ser His Pro Leu 
245 250 255 

Phe Asp Arg Arg Glu val His Asp lie Tyr Arg Glu Trp Arg Lys val 
260 265 270 

Phe Asn Glu Tyr Asp Pro Pro Arg Phe Ala val Ala Glu Ala Trp val 
275 280 285 

Val Pro Glu His Gin His Leu Tyr Ala Ser Met Asp Glu Leu Gly Gin 
290 295 300 

ser Phe Asn Phe Asp Phe Ala Gin Ala Ser Trp Tyr Ala Asp Glu Phe 
305 310 315 320 

Arg Ala Ala He Ala Ala Gly Leu Lys Ala Ala Ala Glu Thr Gly Gly 
325 330 335 

Ser Thr Thr Thr Trp Val Met Asn Asn His Asp val Pro Arg Ser Pro 
340 345 350 

Ser Arg Tyr Gly Leu Pro Gin val Lys Gly Ala Pro Tyr His Gin Leu 
355 360 365 
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Pro His Asp Trp Leu Leu Arg Asn Gly Thr Thr Tyr Pro Glu Asp Arg 
370 375 380 

Glu Leu Gly Thr Arg Arg Ala Arg Ala Ala Ala Leu Met Glu Leu Gly 
385 390 395 400 

Leu Pro Gly Ala Ala Tyr He Tyr Gin Gly Glu Glu Leu Gly Leu Phe 
405 410 415 

Glu val Ala Asp lie Pro Trp Asp Arg Leu Glu Asp Pro Thr Ala Phe 
420 425 430 

His Thr Ala Gin Ala Thr Met Asp Lys Gly Arg Asp Gly Cys Arg val 
435 440 445 

pro lie Pro Trp Thr Ala Ala Asn Glu Pro Thr Leu Ala Asp Phe Ser 
450 455 460 

Arq Pro He Pro Ala Asp Asp Gly Thr Gly Glu Asn His val Pro Leu 
465 470 475 480 

Cys Ala Ala Gly Gin Phe Gly Thr Gly Ala ser Phe Gly Phe ser pro 
485 490 495 

Ala Thr Arg Ala Glu Gly val Thr Pro Ala Ala Asp Pro His Leu Pro 
500 505 510 

Gin Pro Leu Trp Phe Lys Asp Tyr Ala val Asp val Glu Gin Ala Asp 
515 520 525 

pro Asp Ser Met Leu Ala Leu Tyr His Ala Ala Leu Ala lie Arg Gin 
530 535 540 

Glu Ser Leu Thr Ala Thr Arg Asp Thr Thr Ala Glu Gin val Asp Met 
545 550 555 560 

Glv Pro Asp val val Ala Tyr Thr Arg Ala Ala val Gly Gly Arg Thr 
565 570 575 

Phe Thr Ser lie Thr Asn Phe Gly Thr Glu Pro Val Glu Leu Pro Gly 
580 585 590 

Gly Ser val val Leu Thr Ser Gly Pro Leu Thr Pro Asp Gly Gin Leu 
595 600 605 

Pro Thr Asp Thr Ser Ala Trp val lie Lys 
610 615 

<210> 38 
<211> 1653 
<212> DNA 

<213> Bacillus and Bifidobacterium breve 
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<400> 38 

atgagtttaa ccatcagtct gccgggtgtt caggctagcg cgatgcaaaa acattggtgg 60 

cacaaggcaa ctgtttatca aatttatcca aaatctttta tggatacaaa tggtgatgga 120 

attggtgatc tcaaaggtat tacgagtaaa ttggattatt tgcaaaagtt aggggttatg 180 

gctatttggc tatctccagt ttatgatagc cccatggatg acaatggcta tgacattgcg 240 

aactatgaag caattgcgga tatttttggc aatatggctg atatggataa tttgctgacg 300 

caggcaaaaa tgcgcgacat aaaaatcatt atggatctag tggttaatca tacctcagat 360 

gaacatactt ggtttattga agcacgtgag catccagaca gttctgaacg cgattattat 420 

atttggtgtg accagccaaa tgatttggaa tctattttcg gtggttctgc ttggcagtat 480 

gatgataagt ccgatcaata ttatttgcat ttttttagta agaagcagcc agatctaaac 540 

tgggaaaacg caaacttacg tcagaagatt tatgatatga tgaatttctg gattgataaa 600 

ggtattggcg gctttcggat ggacgtcatt gatatgattg ggaaaattcc tgctcagcat 660 

attgtcagta acggaccaaa attgcatgct tatcttaagg agatgaatgc cgctagtttt 720 

ggtcaacatg atctgctgac tgtgggggaa acttggggag caacgcctga gattgcgaag 780 

caatattcaa atccagtcaa tcacgaactc tctatgattt ttcaatttga acatattggt 840 

cttcagcata aaccagaagc tcctaaatgg gattatgtga aggaacttaa tgttcctgct 900 

ttaaaaacaa tctttaataa atggcagact gagttggaat taggacaggg gtggaattcg 960 

ttattctgga ataaccatga cctgcctcgt gttttatcaa tctggggaaa tacgggcaaa 1020 

tatcgtgaga agtctgctaa agcactggct attcttcttc accttatgcg tgggacacct 1080 

tatatttatc aaggtgaaga gattgggatg accaattatc cttttaaaga tttaaatgaa 1140 

cttgatgata ttgaatcact taattatgct aaggaagctt ttacaaatgg taagtctatg 1200 

gaaactatca tggacagtat tcgtatgatt ggccgtgata atgccagaac acctatgcaa 1260 

tgggatgctt ctcaaaatgc cggattttca acagcggata aaacatggct gccagttaat 1320 

ccaaactata aagacatcaa tgttcaagca gctctgaaaa attccaattc tatcttttac 1380 

acctatcaac aactcattca gcttcgaaaa gaaaatgatt ggctagtaga tgccgatttt 1440 

gaattgctcc ctacagcgga caaagtattt gcctatttac gaaaggtaag agaagaaagg 1500 

tatcttatag tggtcaatgt ttcagatcag gaagaagttc tagagattga tgttgacaaa 1560 

caagaaactc tcattagcaa tacaaatgaa agcgctgctc ttgccaatca caaactccag 1620 

ccttgggatg ctttttgtat taagataaac taa 1653 

<210> 39 
<211> 550 
<212> PRT 

<213> Bacillus and Bifidobacterium breve 
<400> 39 

Met Ser Leu Thr lie ser Leu Pro Gly val Gin Ala ser Ala Met Gin 
15 10 15 
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Lys His Trp Trp His Lys Ala Thr val Tyr Gin lie Tyr Pro Lys Ser 
20 25 30 

Phe Met Asp Thr Asn Gly Asp Gly lie Gly Asp Leu Lys Gly lie Thr 
35 40 45 

Ser Lys Leu Asp Tyr Leu Gin Lys Leu Gly val Met Ala He Trp Leu 
50 55 60 

Ser Pro Val Tyr Asp Ser Pro Met Asp Asp Asn Gly Tyr Asp lie Ala 
65 70 75 80 

Asn Tyr Glu Ala lie Ala Asp lie Phe Gly Asn Met Ala Asp Met Asp 
85 90 95 

Asn Leu Leu Thr Gin Ala Lys Met Arg Asp lie Lys lie lie Met Asp 
100 105 110 

Leu val val Asn His Thr ser Asp Glu His Thr Trp Phe lie Glu Ala 
115 120 125 

Arg Glu His Pro Asp ser Ser Glu Arg Asp Tyr Tyr lie Trp Cys Asp 
130 135 140 

Gin Pro Asn Asp Leu Glu Ser lie Phe Gly Gly Ser Ala Trp Gin Tyr 
145 150 155 160 

Asp Asp Lys Ser Asp Gin Tyr Tyr Leu His Phe Phe Ser Lys Lys Gin 
165 170 175 

Pro Asp Leu Asn Trp Glu Asn Ala Asn Leu Arg Gin Lys lie Tyr Asp 
180 185 190 

Met Met Asn Phe Trp lie Asp Lys Gly lie Gly Gly Phe Arg Met Asp 
195 200 * 205 

val lie Asp Met lie Gly Lys lie Pro Ala Gin His lie Val Ser Asn 
210 215 220 

Gly Pro Lys Leu His Ala Tyr Leu Lys Glu Met Asn Ala Ala ser Phe 
225 230 235 240 

Gly Gin His Asp Leu Leu Thr val Gly Glu Thr Trp Gly Ala Thr Pro 
245 250 255 

Glu lie Ala Lys Gin Tyr Ser Asn pro val Asn His Glu Leu Ser Met 
260 265 270 

lie Phe Gin Phe Glu His lie Gly Leu Gin His Lys Pro Glu Ala Pro 
275 280 285 



Lys Trp Asp Tyr Val Lys Glu Leu Asn val Pro Ala Leu Lys Thr lie 
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290 



295 



300 



Phe Asn Lys Trp Gin Thr Glu Leu Glu Leu Gly Gin Gly Trp Asn Ser 
305 310 315 320 



Leu Phe Trp Asn Asn His Asp Leu Pro Arg val Leu Ser lie Trp Gly 
325 330 335 



Asn Thr Gly Lys Tyr Arg Glu Lys Ser Ala Lys Ala Leu Ala lie Leu 
340 " 345 350 



Leu His Leu Met Arg Gly Thr Pro Tyr lie Tyr Gin Gly Glu Glu lie 
355 360 365 



Gly Met Thr Asn Tyr Pro Phe Lys Asp Leu Asn Glu Leu Asp Asp lie 
370 375 380 



Glu Ser Leu Asn Tyr Ala Lys Glu Ala Phe Thr Asn Gly Lys Ser Met 
385 390 395 400 



Glu Thr lie Met Asp Ser lie Arg Met lie Gly Arg Asp Asn Ala Arg 
405 " 410 415 



Thr Pro Met Gin Trp Asp Ala Ser Gin Asn Ala Gly Phe Ser Thr Ala 
420 425 430 



Asp Lys Thr Trp Leu Pro val Asn Pro Asn Tyr Lys Asp lie Asn val 
435 440 445 



Gin Ala Ala Leu Lys Asn ser Asn Ser lie Phe Tyr Thr Tyr Gin Gin 
450 455 460 



Leu lie Gin Leu Arg Lys Glu Asn Asp Trp Leu val Asp Ala Asp Phe 
465 470 475 480 



Glu Leu Leu Pro Thr Ala Asp Lys val Phe Ala Tyr Leu Arg Lys val 
485 490 495 



Arg Glu Glu Arg Tyr Leu lie val val Asn val Ser Asp Gin Glu Glu 
500 505 510 



val Leu Glu lie Asp val Asp Lys Gin Glu Thr Leu lie Ser Asn Thr 
515 520 525 



Asn Glu Ser Ala Ala Leu Ala Asn His Lys Leu Gin Pro Trp Asp Ala 



530 



535 



540 



Phe cys lie 
545 



Lys 



He 



Asn 
550 



<210> 40 
<211> 1860 



Page 36 



<212> DNA 

<213> Bacillus and Bifidobacterium breve 
<400> 40 

atgagtttaa ccatcagtct gccgggtgtt caggctagcg cgatgatgac ctctttcaac 60 

cgtgaacccc tgcccgacgc cgtccgcacg aatggcgcct ccccgaaccc gtggtggtcg 120 

aacgccgtcg tctaccagat ttacccacgt tccttccagg acacgaacgg cgatggtttc 180 

ggagatctta agggcattac ttcccgcctc gactatcttg ccgacctcgg cgtggacgcy 240 

ctgtggctct ccccggtcta caggtccccg caagacgaca acggctacga catctccgac 300 

taccgggaca tcgacccgct gttcggcacg ctcgacgaca tggacgagct gctcgccgaa 360 

gcgcacaagc gcggcctcaa gatcgtgatg gacctggtcg tcaaccacac ctccgacgag 420 

cacgcgtggt tcgaggcgtc gaaggacaag gacgacccgc acgccgactg gtactggtgg 480 

cgtcccgccc gccccggcca cgagcccggc acgcccggcg ccgagccgaa ccagtggggc 540 

tcctacttcg gcggctccgc atgggaatat tgccccgagc gtggtgagta ctatctccac 600 

cagttctcga agaagcagcc ggacctcaac tgggagaacc cggccgtacg ccgagccgtg 660 

tacgacatga tgaactggtg gctcgatcgc ggcatcgacg gcttccgcat ggacgtcatc 720 

accctgatct ccaagcgcac ggatgcaaac ggcaggctgc ccggcgagac cggttccgag 780 

ctgcaggacc tgccggtggg ggaggagggc tactccaacc cgaacccgtt ctgcgccgac 840 

ggtccgcgtc aggacgagtt cctcgccgag atgcgccgcg aggtgttcga cgggcgtgac 900 

ggcttcctca ccgtcggcga ggcccccggc atcaccgccg aacgcaacga gcacatcacc 960 

gaccccgcca acggcgagct ggatatgctc ttcctgttcg aacacatggg cgtcgaccaa 1020 

acccccgaat cgaaatggga cgacaaacca tggacgccgg ccgacctcga aaccaagctc 1080 

gccgaacaac aggacgccat cgcccgacac ggctgggcca gcctgttcct cgacaaccac 1140 

gaccagccgc gtgtcgtctc ccgttggggc gacgacacca gcaagaccgg ccgcatccgc 1200 

tccgccaagg cgctcgcgct gctgctgcac atgcaccgcg gcactccgta tgtctaccag 1260 

ggcgaggagc tcggcatgac caatgcgcac ttcacctcgc tcgaccagta ccgcgacctc 1320 

gaatccatca acgcctacca tcaacgcgtc gaggaaaccg ggatacggac atcggagacc 1380 

atgatgcgat ccctcgcccg atacggcagg gacaacgcgc gcaccccgat gcaatgggac 1440 

gactccacct acgccggctt caccatgccc gacgccccgg tcgaaccctg gatcgccgtc 1500 

aacccgaacc acacggagat caacgccgcc gacgagatcg acgaccccga ctccgtgtac 1560 

tcgttccaca aacggctcat cgccctgcgt cacaccgacc ccgtggtcgc cgccggcgac 1620 

taccgacgcg tggaaaccgg aaacgaccgg atcatcgcct tcaccagaac cctcgacgag 1680 

cgaaccatcc tcaccgtcat caacctctcg cccacacagg ccgcaccggc cggagaactg 1740 

gaaacgatgc ccgacggcac gatcctcatc gccaacacgg acgatcccgt aggaaacctg 1800 

aaaaccacgg gaacactcgg accatgggag gcgttcgcca tggaaaccga tccggaataa 1860 



<210> 41 
<211> 619 
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<212> PRT 

<213> Bacillus and Bifidobacterium breve 
<400> 41 

Met Ser Leu Thr He Ser Leu Pro Gly Val Gin Ala Ser Ala Met Met 
15 10 15 

Thr Ser Phe Asn Arq Glu Pro Leu Pro Asp Ala val Arg Thr Asn Gly 

20 " 25 30 

Ala ser Pro Asn Pro Trp Trp Ser Asn Ala val Val Tyr Gin lie Tyr 
35 40 45 

Pro Arq Ser Phe Gin Asp Thr Asn Gly Asp Gly Phe Gly Asp Leu Lys 
50 55 60 

Gly lie Thr ser Arg Leu Asp Tyr Leu Ala Asp Leu Gly val Asp val 
65 70 75 80 

Leu Trp Leu Ser Pro val Tyr Arg ser Pro Gin Asp Asp Asn Gly Tyr 
85 90 95 

Asp lie Ser Asp Tyr Arg Asp lie Asp Pro Leu Phe Gly Thr Leu Asp 
100 105 110 

Asp Met Asp Glu Leu Leu Ala Glu Ala His Lys Arg Gly Leu Lys lie 
115 120 125 

val Met Asp Leu val val Asn His Thr Ser Asp Glu His Ala Trp Phe 
130 135 140 

Glu Ala ser Lys Asp Lys Asp Asp Pro His Ala Asp Trp Tyr Trp Trp 
145 150 155 160 

Arq Pro Ala Arq Pro Gly His Glu Pro Gly Thr Pro Gly Ala Glu Pro 
165 170 175 

Asn Gin Trp Gly ser Tyr Phe Gly Gly Ser Ala Trp Glu Tyr Cys Pro 
180 185 190 

Glu Arq Gly Glu Tyr Tyr Leu His Gin Phe Ser Lys Lys Gin Pro Asp 
195 200 205 

Leu Asn Trp Glu Asn Pro Ala val Arg Arg Ala val Tyr Asp Met Met 
210 215 220 

Asn Trp Trp Leu Asp Arg Gly lie Asp Gly Phe Arg Met Asp val lie 
225 230 235 240 

Thr Leu lie Ser Lys Arg Thr Asp Ala Asn Gly Arg Leu Pro Gly Glu 
245 250 255 
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Thr Gly Ser Glu Leu Gin Asp Leu Pro Val Gly Glu Glu Gly Tyr Ser 
260 265 270 

Asn Pro Asn Pro Phe Cys Ala Asp Gly Pro Arg Gin Asp Glu Phe Leu 
275 280 285 

Ala Glu Met Arg Arg Glu val Phe Asp Gly Arg Asp Gly Phe Leu Thr 
290 " 295 300 

val Gly Glu Ala Pro Gly lie Thr Ala Glu Arg Asn Glu His lie Thr 
305 310 315 320 

Asp Pro Ala Asn Gly Glu Leu Asp Met Leu Phe Leu Phe Glu His Met 
325 330 335 

Gly val Asp Gin Thr Pro Glu Ser Lys Trp Asp Asp Lys Pro Trp Thr 
340 345 350 

Pro Ala Asp Leu Glu Thr Lys Leu Ala Glu Gin Gin Asp Ala lie Ala 
355 360 365 

Arg His Gly Trp Ala Ser Leu Phe Leu Asp Asn His Asp Gin Pro Arg 
370 375 380 

val val Ser Arg Trp Gly Asp Asp Thr Ser Lys Thr Gly Arg lie Arg 
385 ~ 390 395 400 

Ser Ala Lys Ala Leu Ala Leu Leu Leu His Met His Arg Gly Thr Pro 
405 410 " 415 

Tyr val Tyr Gin Gly Glu Glu Leu Gly Met Thr Asn Ala His Phe Thr 
420 425 430 

Ser Leu Asp Gin Tyr Arg Asp Leu Glu Ser lie Asn Ala Tyr His Gin 
435 440 445 

Arg Val Glu Glu Thr Gly lie Arg Thr Ser Glu Thr Met Met Arg ser 
450 455 460 

Leu Ala Arg Tyr Gly Arg Asp Asn Ala Arg Thr Pro Met Gin Trp Asp 
465 470 475 480 

Asp ser Thr Tyr Ala Gly Phe Thr Met Pro Asp Ala Pro val Glu Pro 
485 490 495 

Trp lie Ala val Asn Pro Asn His Thr Glu lie Asn Ala Ala Asp Glu 
500 505 510 

lie Asp Asp Pro Asp Ser val Tyr ser Phe His Lys Arg Leu lie Ala 
515 520 525 



Leu Arg His Thr Asp Pro Val val Ala Ala Gly Asp Tyr Arg Arg val 
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530 535 540 

Glu Thr Gly Asn Asp Arg lie lie Ala Phe Thr Arg Thr Leu Asp Glu 
545 550 555 560 

Arq Thr lie Leu Thr val lie Asn Leu Ser Pro Thr Gin Ala Ala Pro 
565 570 575 

Ala Gly Glu Leu Glu Thr Met Pro Asp Gly Thr lie Leu lie Ala Asn 
580 585 590 

Thr Asp Asp Pro val Gly Asn Leu Lys Thr Thr Gly Thr Leu Gly Pro 
595 600 605 

Trp Glu Ala Phe Ala Met Glu Thr Asp Pro Glu 
610 615 

<210> 42 
<211> 1653 
<212> DNA 

<213> Bacillus and streptococcus mutans 

atgagtttaa ccatcagtct gccgggtgtt caggctagcg cgatgcaaaa acattggtgg 60 

cacaaggcaa ctgtttatca aatttatcca aaatctttta tggatacaaa tggtgatgga 120 

attggtgatc tcaaaggtat tacgagtaaa ttggattatt tgcaaaagtt aggggttatg 180 

gctatttggc tatctccagt ttatgatagc cccatggatg acaatggcta tgacattgcg 240 

aactatgaag caattgcgga tatttttggc aatatggctg atatggataa tttgctgacg 300 

caggcaaaaa tgcgcgacat aaaaatcatt atggatctag tggttaatca tacctcagat 360 

gaacatactt ggtttattga agcacgtgag catccagaca gttctgaacg cgattattat 420 

atttggtgtg accagccaaa tgatttggaa tctattttcg gtggttctgc ttggcagtat 480 

gatgataagt ccgatcaata ttatttgcat ttttttagta agaagcagcc agatctaaac 540 

tgggaaaacg caaacttacg tcagaagatt tatgatatga tgaatttctg gattgataaa 600 

ggtattggcg gctttcggat ggacgtcatt gatatgattg ggaaaattcc tgctcagcat 660 

attgtcagta acggaccaaa attgcatgct tatcttaagg agatgaatgc cgctagtttt 720 

ggtcaacatg atctgctgac tgtgggggaa acttggggag caacgcctga gattgcgaag 780 

caatattcaa atccagtcaa tcacgaactc tctatgattt ttcaatttga acatattggt 840 

cttcagcata aaccagaagc tcctaaatgg gattatgtga aggaacttaa tgttcctgct 900 

ttaaaaacaa tctttaataa atggcagact gagttggaat taggacaggg gtggaattcg 960 

ttattctgga ataaccatga cctgcctcgt gttttatcaa tctggggaaa tacgggcaaa 1020 

tatcgtgaga agtctgctaa agcactggct attcttcttc accttatgcg tgggacacct 1080 

tatatttatc aaggtgaaga gattgggatg accaattatc cttttaaaga tttaaatgaa 1140 

cttgatgata ttgaatcact taattatgct aaggaagctt ttacaaatgg taagtctatg 1200 
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gaaactatca 


tggacagtat 


tcgtatgatt 


ggccgtgata 


atgccagaac acctatgcaa 


1260 


tgggatgctt 


ctcaaaatgc 


cggattttca 


acagcggata 


aaacatggct gccagttaat 


1320 


ccaaactata 


aagacatcaa 


tgttcaagca 


gctctgaaaa 


attccaattc tatcttttac 


1380 


acctatcaac 


aactcattca 


gcttcgaaaa 


gaaaatgatt 


ggctagtaga tgccgatttt 


1440 


gaattgctcc 


ctacagcgga 


caaagtattt 


gcctatttac 


gaaaggtaag agaagaaagg 


1500 


tatcttatag 


tggtcaatgt 


ttcagatcag 


gaagaagttc tagagattya LyLLgaCddd 


-* r- r- r\ 


caagaaactc 


tcattagcaa 


tacaaatgaa 


agcgctgctc 


ttgccaatca caaactccag 


1620 


ccttgggatg 


ctttttgtat 


taagataaac 


taa 




1653 


<210> 43 
<211> 550 
<212> PRT 

<213> Bacillus and streptococcus mutans 






<400> 43 













Met Ser Leu Thr lie Ser Leu Pro Gly val Gin Ala Ser Ala Met Gin 
15 10 15 

Lys His Trp Trp His Lys Ala Thr val Tyr Gin lie Tyr Pro Lys Ser 
20 25 30 

Phe Met Asp Thr Asn Gly Asp Gly lie Gly Asp Leu Lys Gly lie Thr 
35 40 45 

ser Lys Leu Asp Tyr Leu Gin Lys Leu Gly val Met Ala lie Trp Leu 
50 55 60 

Ser Pro val Tyr Asp Ser Pro Met Asp Asp Asn Gly Tyr Asp lie Ala 
65 70 75 80 

Asn Tyr Glu Ala lie Ala Asp lie Phe Gly Asn Met Ala Asp Met Asp 
85 90 95 

Asn Leu Leu Thr Gin Ala Lys Met Arg Asp lie Lys lie lie Met Asp 
100 105 110 

Leu val val Asn His Thr ser Asp Glu His Thr Trp Phe lie Glu Ala 
115 120 125 

Arg Glu His Pro Asp Ser Ser Glu Arg Asp Tyr Tyr lie Trp Cys Asp 
130 135 140 

Gin Pro Asn Asp Leu Glu Ser lie Phe Gly Gly Ser Ala Trp Gin Tyr 
145 150 155 160 

Asp Asp Lys Ser Asp Gin Tyr Tyr Leu His Phe Phe Ser Lys Lys Gin 
165 170 175 



Pro Asp Leu Asn Trp Glu Asn Ala Asn Leu Arg Gin Lys lie Tyr Asp 
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180 



185 



190 



Met Met Asn Phe Trp lie Asp Lys Gly lie Gly Gly Phe Arg Met Asp 
195 200 205 

val lie Asp Met lie Gly Lys lie Pro Ala Gin His lie Val ser Asn 
210 215 220 

Gly Pro Lys Leu His Ala Tyr Leu Lys Glu Met Asn Ala Ala Ser Phe 
225 230 235 240 

Gly Gin His Asp Leu Leu Thr val Gly Glu Thr Trp Gly Ala Thr Pro 
245 250 255 

Glu lie Ala Lys Gin Tyr Ser Asn Pro val Asn His Glu Leu ser Met 
260 265 270 

lie Phe Gin Phe Glu His lie Gly Leu Gin His Lys Pro Glu Ala Pro 
275 280 285 

Lys Trp Asp Tyr val Lys Glu Leu Asn Val Pro Ala Leu Lys Thr lie 
290 295 300 

Phe Asn Lys Trp Gin Thr Glu Leu Glu Leu Gly Gin Gly Trp Asn Ser 
305 310 315 320 



Leu Phe Trp Asn Asn His Asp Leu Pro Arg val Leu ser lie Trp Gly 
325 330 335 



Asn Thr Gly Lys Tyr Arg Glu Lys Ser Ala Lys Ala Leu Ala lie Leu 

340 345 350 

Leu His Leu Met Arg Gly Thr Pro Tyr lie Tyr Gin Gly Glu Glu lie 

355 " 360 365 

Gly Met Thr Asn Tyr Pro Phe Lys Asp Leu Asn Glu Leu Asp Asp lie 

370 375 380 

Glu Ser Leu Asn Tyr Ala Lys Glu Ala Phe Thr Asn Gly Lys ser Met 

385 390 395 400 

Glu Thr He Met Asp ser lie Arg Met lie Gly Arg Asp Asn Ala Arg 

405 ~ 410 415 

Thr Pro Met Gin Trp Asp Ala Ser Gin Asn Ala Gly Phe Ser Thr Ala 

420 425 430 

Asp Lys Thr Trp Leu Pro Val Asn Pro Asn Tyr Lys Asp lie Asn Val 

435 440 445 



Gin Ala Ala Leu Lys Asn Ser Asn Ser lie Phe Tyr Thr Tyr Gin Gin 
450 455 460 

Page 42 



Leu lie Gin Leu Arg Lys Glu Asn Asp Trp Leu val Asp Ala Asp Phe 
465 470 475 480 

Glu Leu Leu Pro Thr Ala Asp Lys Val Phe Ala Tyr Leu Arg Lys Val 
485 490 495 

Arq Glu Glu Arg lyr Leu lie val val Asn val 5er Asp Gin Glu Glu 
500 505 510 

val Leu Glu lie Asp val Asp Lys Gin Glu Thr Leu lie ser Asn Thr 
515 520 525 

Asn Glu Ser Ala Ala Leu Ala Asn His Lys Leu Gin Pro Trp Asp Ala 
530 535 540 

Phe Cys lie Lys lie Asn 
545 550 
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